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(Witk a PoHrait.) 

** Geology, in the magpitnde and sublimitj of the objects of which it treats^ 
nadonbtedl^ ranks in the scale of the sciences next to Astronomy."* This 
distinction it owes to the fact that its modern cultivators have sought within 
the ranks of modem science better methods of research and purer models of 
reasoning than those afforded by the treasures of ancient philosophy which 
hare been preserved to our time. 

The science of G^lo^ is an eminently x>opnlar one ; but only the present 
generation can be said to possess its advantages as a branch of education. 
Three-c[uarter8 of a centiury ago, Otology was not unfrequeutly turned into 
open ridicule. 27 ow, it has become a branch of Public Edue-ation ; and there 
is not a more attractive subject for the lecture-room of our various institu- 
tions — from the stately Athenaeum to the parochial school-room — than tilie 
iUust^tion of the theoir of the origin, structure, and successive changes of 
the globe, which is the ultimate object of modem Gteology. Late in the past 
year, one of our most enlightened advocates of the extension of Middle ClaM 
£ducation,t in addressing a large public assembly, thus glanced at the in- 
tellectaal delights of this "high point of knowledge :" "How interesting most 
it be to study such phenomena — to escape for a while from the works of man- 
to go back to primeval times, and leam how its Maker moulded the earth — 
how He wore down the primitive mass into the strata of its present surface — 
how He deposited the precious metals in its bowels— how He iilled it with 
races of living animals, and again buried them in its depths, to chronicle the 
steps of creative power — ^how He covered its surface with its fruit-bearing 
soil, and spread out the waters of the deep as the great highway of nations, 
to unite into one brotherhood the different races of his creatures,"and to bless 
them by the interchange of their produce and their affections V'X 

Neither of the philosophical illustrators of this grand subject has con- 
tributed more to its wide extension than the distinguished savant whose name 
heads this page, and who has the merit of having placed Geology on a true 
scientific basis. 

Sir Charles Ly^ is the eldest son of Charles Lyell, Esq., of Kinnordy, 
Forfarshire, who died in 1849. Sir Charles was bom at Kinnordy, 
Kirriemuir, on the 14th of November, 1797. He received his early edu- 
cation at Midhurst, in Sussex, and was subsequently entered at Exeter 
College, Oxford,, where he graduated as B.A. in 1819, and M.A. in 1821. 
Here he h«d the opportunity of attending the lectures of Dr. Buckland, 
Professor of Geology, and thus early acquired a taste for the science of which 
he has been so conspicuous a cultivator. He was destined for the Bar* 
and commenced practice as a barrister; but being in easy circumstances, 
and his tastes leading him to the culture of Geology, he ultimately abandoned 
the practice of the I^w. On the opening of ELing's College, London, in 1832, 
he was appointed Professor of Geology, but this position he soon 
relinqnishea. 

Mr. Ljrell was one of the early members of the Geological Societ;^, whose 
Transactions and Journal are enriched with many of his contributions. 
One of his earliest papers, pubUshed in the second volume of the Tratu- 
oeftoiM, was entitled, " On a Kecent Formation of Freshwater Limestone in 
Forfarshire, and on some Becent Deposits of Freshwater Marl ; with a Com- 
parison of Becent with Ancient Freshwater Formations ; and an Appendix 
on the Ghrrogonite, or Seed-¥essel, of the Chara." This paper was published 
in 1826 (the year of the Societies incorporation) ; and another in the same 
yew, in Brewster's Journal qf Science, entitled, " On a Dike of Serpentine 
catting thron|;h Sandstone m the County of Forfar." In 1827 two other 
Mpers occur in the Tramactiong, one " On the Strata of the Plastic Clay 
Formation exhibited in the Cliffs between Christchurch Head, Hampshire, 
andStudland Ba^-, Dorsetshire;" the other, "On the Freshwater Strata of 
Eordwell Cliff, Beacon Cliff, and Barton Cliff, Hampshire." Li this year also 
Mr. Lyell wrote an article in the Quarterly Jteview on Scrope's Geology (^ 
Central France. 

These papers all indicate powers of observation of & ling^i OT^«t \ \s^*^^s^ 
work upon whiob the 8cienti£c reput&iion of Mr. Lye\l N^aa msax^'j iQ>xsA%^« 

'Sir John F. W, Herscbel. f Sir Jolm ■p«idn^\i,'SK.."S • 

t Sir David Brewster. 
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•was his Principle* qf Geology. The first Tolmne of this work appeared in 
Janoazy, 1830; the second in January, 1832 ; and the third volume in May, 
1833. Such was the popularity of the Frinciples, that second editions of the- 
first and second volumes were required before the third volume appeared. A 
third edition of the whole work in four volumes appeared in May, 183-1 ; » 
fourth edition in 1835 ; and a fifth in 1837. This work treated geology from two 
points of view. As new editions of the several volumes were required, and 
materials accumulated, the author was induced to separate the two parts of 
the work ; and in 1838 he published a volume entitled Elements qf Geology, 
which contained a more full and elaborate treatment of tiiat part of the first 
work devoted to the ancient history of the earth, or what may be called 
geology proper. A seeond edition or this work, in two volumes, appeared ia 
1841. The work was again produced in one larce volume in 1851, with the 
title of Manual o^ Elementary Geology. A fourtn edition appeared in 1852 ; 
and a fifth has smce appeared. The Principles were again published in three- 
volumes in 1840 ; and in one large volume in 1847, 1850, and 1853.* 

Of these works, we quote the Author's descriptive outline, in his preface to 
the ninth edition of the Principles — " The Principles treat of such portions of 
the economy of existing nature, animate and inanimate, as are illustrative of 
geology, so as to comprise an investigation of the permanent effects of causes 
now in action, which m&j serve as records to after-ages of the present con- 
dition of the globe and its inhabitants. Such effects are the enduring monu- 
ments of the ever-varying state of the physical geography of the globe — the 
lasting signs of its destruction and renovation, and the memorials of the- 
equally fiuctuating condition of the organic world. They may be regarded as 
a symbolical language, in which the earth's autobiography is written. In 
the Manual of Elementary Geology, on the other hand, I nave treated briefly 
of the component materials of the earth's crust, their arrangement and rela- 
tive position, and their organic contents, which, when deciphered by aid of the 
key suppUed by the study of the modern changes above alluded to, reveal to> 
us the annals of a grand succession of past events— a series of revolutions 
which the solid exterior of the globe and its living inhabitants have expe- 
rienced in times antecedent to the creation of man." Such is the author's 
account of the two great works, which more than any others have exercised 
an influence on the progress and development of geological science. 

The Principles called the attention of geologists to the necessity of regard- 
ing the past changes of the earth's surface as resulting from causes now in 
iteration. Aristotle's geological theory — viz., that the causes which pro- 
duce geoloeical phenomena are in constant and gradual operation— was re- 
ceived by the celebrated John Bay; and it has been broadly said, that ** the 
theory of Lyell is that of Aristotle and John Bay, brought down to the present 
state of our knowledge." This, however, is too sweeping an assertion, not- 
withstanding our veneration for the Stagyrite, and his physico-theological fol- 
lower. Bay, and his regard for existing agencies. We turn rather to Ihr^ 
James Button, who rejected all inquiry as to the beginning of the world, and 
gave himself up entirely to an explanation of the phenomena visible in the 
orost of the eiurth, on the principle of a continual degradation of land by 
atmospheric agency, the consequent formation of sedimentary strata on the 
bed of the sea, <ina the periodical compensation of these effects hj the action 
of internal heat raising tnebed of the sea, with the stratified deposits thereon. 
A continual destruction of the existing land through the agency of water, and 
an occasional uplifting of new continents from the ocean-bed — these are the 
most striking pomts of the Huttonian theoiy of the earth. Lyell differs from 
Hutton chiefly by recurring to the original form of the speculation as we may 
conceive it to have existed in the mind of Pjrthagoras or Aristotle, could 
either of those men have become acquainted with modem science. For» 
instead of the occasional occurrence of a violent upward movement of the bed 
of the sea, the author of the Principles of Geology contends for a continual 
compensation among the agencies of nature, the perfect equality of modem 
and ancient physicu forces, and the possibility of explaining all, even the 

grandest, of ancient geological phenomena by causes now actmg, and acting 

in'th their present mtensitj: 

>mJ?^^''^^^ ^K^ght*B English, Csfchpadia, to 'w^c\!l Oa«1E.d\\.OT: ol\Jtvft^T<«KoV 
'^^^^oAjsJarffeljr indebted. 
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The Principles t howerer, met with great opposition from those who imagined 
4bat the work interfered with the authontatire declarations of Scripture. 
Lyell's own UniyersitT was most decided in its opposition to the new views, 
Although its able Professor of Geology was not so : the theologian has, how- 
ever, admitted the necessity of adapting his opinions to the requirements of 
ix>rrect reasoning and undoubted facts. 

In 1841 and 1843, Mr. Lyell made two visits to North America, and deli- 
vered courses of lectures before the scientific institutions of that country. 
His Travel* were published in two separate works. The first was entitled 
Travele in North America, with Geological Observations oh the United Statet, 
Canada, and Nova Scotia, 2 vols., 8vo, with a geological map. These 
volumes contain an account of personal incident, as well as popular descrip- 
iions of the geology of the district visited. The author specially describei^ 
the educatiomd institutions of America, and strongly insists on their supe- 
riority to our own similar institutions, on account of the extensive cultivation 
of the natural sciences. In his second journey he more particularly visited 
the Southern States, and records in his work his personal adventures, together 
with an account of the geology of the districts through which he passed. 
This work is entitled, A Second Yisit to the United States. 

Previous to these journeys, the Author had travelled on the continent of 
Europe, and made himself acquainted vrith the most prominent points of its 
geology. In the papers on these studies, which he has published in tiie 
'franaaeiions of the Geological and other Societies, he has more especially 
illnstrated the great Tertiary beds of Europe, to which he has all his hie 
devoted more or less attention, and by his labours principally given the 
definite character which these formations assume in the nist«ry of the earth's 
surface ; and the high value of these papers may be estimated from the 
statement that they "constitute a mass ot facts and conclusions on which 
much of the present science of geology rests." 

The Author's chief aim in his travels in America was to examine the geology 
of the New World. His papers on this subject are yery numerous and im- 
portwat, and are as follows : — " On the Carboniferous and Older Rocks of 
Pennsylvania;" " On the Stigmaria Clay in the Blossburg Coal Field, Penn- 
^vaniaj" " On the Recession of the Falls of Niagara;" ** On the Tertiary 
Formations, and their connexion vrith the Chalk in Yirginia, and o|;her parts , 

of the United States ;" '* On the Fossil Footprints of Birds, and Impressions 
of Rain-drops in the Valley of the Connecticut ;" " On the Ridges, Elevated 
Beaches, Inland Cliffs, and Boulder Formations of the Canadian I^akes and 
Valley of St. Lawrence ;" ** On the Tertiary Strata of the Island of Martha's 
Vineyard in Massachusetts ;" ** On the Geological position of the Mastodon 
Qiganteum, and associated fossil remains at Bigbone Lick, Kentucky, and 
other localities in the United States and Cauada;" " On the Upright Fossil 
Trees found at different levels in the Coral Strata of Cumberland, Nova 
Scotia;" "On the Coal Formations of Nova Scotia, and on the age and 
relative position of the Gypsum and accompanying Marine Limestone :' " On 
the Cretaceous Strata of New Jersey, and other parts of the United States 
bordering the Atlantic ;" " On the probable Age and Origin of a bed of Plum- 
bago and Anthracite occurring in Mica Schist, nearWorcester,Massachusetts ;" 
" On the Miocene Tertiarv Strata of Maryland, Virginia, and of North aad 
South Carolina;" "On the White Limestone, and other Eocene or Older 
Tertiary Formations of Virginia, South Carolina, and Georgia ;" " On the * 
Coal Fields of Tuscaloosa, Alabama ;" •* On the evidence of Fossil Footprints 
of a quadruped allied to the Cheirotherium in the Coal Strata of Penn- 
qrlvania;" ** Observations on the Fossil Plants of the Coal Field of Tus- 
CilooaA, Alabama, with a description of some species by C. I. F. Bunbury ;" 
*' On the Delta and Alluvial Deposits of the Mississippi, and other points in the 
Geology of North America observed in the ^ears 1845-46 ;" "On the Coal 
Fields of Alabama;" "On the Newer Deposits of the Southern States of 
Sforth America ;" " On the Footmarks discovered in the Coal Measures of 
Pennsylvania ;" " On the Structure and probable Age of the Coal^eiV^oi\Jaft 
James River, near Bicbmond, Virginia;" " On the Relative Age ».x\^^o%\\:\oxi 
or the ao-cailed Nammuhte Limestone of Alabama." T\ieae p%»e.T% 'wct^a 

^CJi1^jtf7^i±'ff^T' *°d SUliman^B Journal of A«v?rican Science, 
^zr ciuu-Jes LjeU received the honour of knightliooe: on W5C0MSi\. qI^b^s^ 
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scientific labours, in 18^ ; and in 1855, the University of Oxford, his Alma 
Mater, honoared itself by eonferring'on him the title of D.C.L. In 1836, he 
was elected President of the Geological Society, and again in 1850. Sir 
Charles Lyell is also one of the most active members of the British Associa- 
tion for the Advancement of Science ; manjr of his papers are pablished in the 
Society's Proceedings ; and his presence at its meetings has contributed much 
to the interest and value of the labours of the Geological Section of the Associa- 
tion. 

With regard to **■ the Origin of Species " — or the notion that the various 
forms of animals and plants which inhabit or have inhabited the surface of the 
earth, are modifications of one common form, and that the more complicated 
forms have grown out of, or been developed from the simpler forms or animal 
and vegetable life— Sir Charles Lyell not only opposes this theory, but denies 
that in the history of the strata there is any evidence that the lowest forma of 
animals were created first. The only fact he admits favouring the hypothesis 
of development is the late appearance of man on the earth. Regarding 
negative evidence as no support to any theory of process, he sees no reason- 
able obiection to the anticipation that tiie highest forms ot Mammalia, except 
man, should be found in the lowest Silurian rocks. 

Sir Charles Lyell has just completed an elaborate work upon a sul^ect 
which is occupying the minds of the most distinguished geologists of the day, 
as well as a large portion of the reading public generaUy. As this work is 
scarcely printed, v? e can here do but little more than give its title, which is 
as follows :— •* On the Geological Evidences of the Antiquity of Man ;^ or, an 
Inquiry into the Age of Human Bones and Works of Art preserved in Peat 
Mosses and Shell Mounds of Denmark, the Swiss and Irish Lake*Dwellin^, 
&c. &c., as compared with those found in Caverns and Old Alluvial Deposits 
coeval with the Bemains of Extinct Mammalia: also Observations on the 
Sarlieat Known Date of tbn Slrst Appearance of Man and that of the Existipg* 
Fauna and Flora, and the age of both as compared to that of the Glacial 
Period in Europe^ &e., with concluding remarks on the Origin of Species." 

The following are the heads of the several chapters of the work :— 1. Intro- 
duction. 2. Recent Period — Danish Peat and Shell Mounds— Swiss Lake- 
Dwellings. 3. Fos»il Human Remains and Works of Art of the Recent . 
Period. 4. Post-Pliocene Period— Bones of Man and Extinct Mammalia in 
Belgian Caverns. 5. Post-Pliocene Period — Fossil Human Skulls of the 
Neanderthal and Engis Caves. 6. Post-Pliocene Alluvium and Cave Deposits, 
with Flint Implements.. 7 and 8. Peat and Post-Pliocene Alluviam of the 
VaJley of the Somme. 9. Works of Art in Post-Pliocene Alluvium of France 
and England. 10. Cavern Deposits, and Places of Sepulture of the Post- 
FUocmie Period. 11. Age of Human Fossils of Le Puy and of Natchez. 
12. Antiquity of Man relatively to the Glacial Period, and to the Existin&r 
Fauna and Flora. 13 and 14. Chronological Relations of the Glacial Period 
and the Earliest Signs of Man's Appearance in Europe. 15. Extinct Glaciers 
of the Alps, and their Chronological Relation to the Human Period. 16. 
, Human Remains in the Loess, and- their Probable Age. 18. Post-Glacial 
Dislocations and Foldings o^ Cretaceous and Drift Strata in the Island of 
Moen, in Denmark. 19. The Glacial Period in North America. 19. Reca- 
pitulation of Geological Proofs of Man's Antiqtiity. 20. Theories of Pro- 
gression and Transmutation. 21. On ttie Origin of Species by Variation and 
Natural Selection. 22. Objections to the Hypothesis of Transmutation con- 
sideredk 23. Origin and Development of Languages and Species compared. 
24. Bearing of the Doctrine of Transmutation on the Origin of Man, and his 
Place in the Creation. 

Rrom this Ust may be formed some idea of the comprehensive grasp of the 
forthcoming Wojrk ; and with the Author's characteristic regard to accuracy 
of statement and well-considered deduction and refiection, these *' Geological 
Evidences " must command a large share of the attention of men of science, 
as well as of the legion of readers. 

Sir Charles Lyell was married, in 1832, to the eldest daughter of Leonard 
Somer, Esq., F.B,8. 
1^0 acoompemjing portrait of Sir Charles LyeW is euetaveSi feom «» ctwsorott 
Jfiotare bj^ Bicbmond. 
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Just published, in a closely-printed volame, pp. 362, price 68., cloth, illiistrsted 
^th a fine Photograph by the London Stereoscopic Company, 

THE \'EAR.BOOK OF FACTS 
nr THB 

INTERNATIONAL EXHIBITION OF 1862. 

Its Origin and Progress ; Constructive Details of the Building ; the 
most Bemarkable Articles and Objects Exhibited, &c. By Johh 
TiMBS, F.S. A., Author of " Things not Generally Known," "Curi- 
osities of Science," &c., and Editor of ** The Year-Book of Facts." 

CHrThis work records in a compact manner, divested of dry, 
official detail, the rise, progress, and completion of the Great Inter- 
national Exhibition, held at South Kensington in the year 1862. 

Notwithstanding the multitude of histories, catalogues, sy- 
nopses, and handbooks, in which this great event of our times has 
been chronicled, it has been deemed advisable so to condense its 
details as to bring within the grasp of a single volume all the 
most interesting and important incidents of the Exhibition of 
1862, preceded by a brief account of its predeceraors ; to narrate 
the more immediate origin of the recent International Congress ; 
to describe the Great Building and the opening ceremonial ; then 
to glance at the more attractive objects and articles exhibited ; and, 
finally, to report the close of the Exhibition. 
^ The greater portion of the volume is appropriated to the descrip- 
tion of the principal contents of the Exhibition, in as comprehen- 
sive a form as possible, disencumbered of details of ephemeral 
interest, with the special aim of reviewing the merit and value of 
the inventions, discoveries, and new facts, which are the first- 
fruits of the Exhibition itself. 

No labour has been spared to render the work, without infringing 
iipon its permanent and useful cbai-acter, attractive and entertain- 
ing as a volume of recreative reading. 

'* A very timely, useful, and interesting compendium and memento of the 
Exhibition of 1862."— ^utWer. 

'* A rapid, concise, and careful examination of the contents of the great 
palace, pleasant for perusal and convenient for reference." — Sundag TinteM, 

"An excellent Aide-Memoire of the Exhibition, in every way worthy of the 
well-earned fame of the literary veteran, Mr. John Timbs."— ifinm^ JournaL 

** This small volume with its vast variety of contents puts to shame the big 
books, the divided and subdivided catalo^es, clumsy synopses, meagre han<JU 
books, and <3[uackish < illustrated histories' of the big shed at South Ken- 
siueton and its mighty show. Here is just as much preserved about the 
building as, when it has been swept away, any one would care to know ; and 
the same of the wonders of art scattered in such lavish profusion through its 
nave, courts, aisles, and galleries. There is a neatly-written history, too, of 
the building and Exhibition of 1861, and its results. A useful Index makes 
the contents readily available. In short, the Science, Art, and Manufactures 
^fl862£nd their moat sacdnot and perspicuous exponent in the pages of Mr. 
JoJm Timba, "—Morning AdverHter. 

-^XDoir: ZOCKWOOD AND CO., 7, Bi5A.TioirKBtf Ham* Couut, 
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THE MBTBOPOLITAN SUBTEBBANEAN BAILWAT. 

This new Bailway, which was fully described in the Tear-Booh 
ofFactSf 1862, pp. 69-71, was opened on Saturday, January 10, 
1863; daring the first week, the daily traffic averaged 80,000 
pMsengers ; on the first Sunday, the numbers were 88,000. The 
underground portions of the line are, to a great extent, free from 
the annoyances usually experienced in railway tunnels. The en- 
ginenlrivers, for their own comfort's sake, not less than for that of 
the passengers, pay great attention to the working of the engines. 
No persons suffer more in tunnels from the sulphurous fumes and 
products of combustion from the furnaces than the drivers and 
stokers, and when so large a portion of their time is passed under- 
ground they are naturally very careful in the management of their 
fires, and as far as possible avoid feeding them with fresh fuel 
while in the tunnel. In spite, however^ of all their precautions, a 
certain amount of sulphurous vapour will be given off from the 
engines, and the drivers complain of pains in the head from work- 
ing the trams. The tanks below the engines, which are used as 
ctmdensers, have been found much too small, and they will require 
to be replaced by larger ones. The steam from the cylinders hav- 
ing done its work, passes into these tanks, which in theory ought 
to have a constant supply of cold water, but the only time when 
the water is really cold is at the commencement of each journey. 
By the time the trains have passed through the longer or cential 
tannel of the line the water in the condenser is brought to boiling 
heat, or nearly the same temperature as that in the boiler. As 
soon as this degree of heat has been attained it is necessary to open 
the valves and let off the steam, for if there were no escape pro- 
vided, the condensers would be as liable to explode as a boiler 
without safety-valves. The steam is thus often discharged into the 
tunnel; it rapidly condenses, however, and causes no serious 
annoyance. The sulphurous fumes from the fire-boxes and chim- 
neys are not, however, so easily got rid ot This inconvenience 
has, however, been greatly exaggerated. 

The Grower-street station, at which the men were stationed, is 
provided with glazed openings from the gardens in front of the 
houses. The simple remedy of opening these windows has since 
been adopted^ and no inconvenience is now felt at t\i\a BV>9k\i\oxi. X^ 
^0 JBalcer-street station the glass has also been removed ixottiVJaft 
a'de aperturea which admit light into the stations, aud \\i^\.o^«« «»^ 
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Portland-road has been made to do duty as a ventilating shaft. 
From King's-cross to Farringdon-street the engines are worked on 
the usual high- pressure system, as, with the exception of the Cop- 
pice-row tunnel of 600 yards in length, this portion of the line is 
an open cutting. This short section of tunnel has one air shaft, 
and the smoke and steam from the engine produce no very dis- 
agreeable effect in that short run. The same system of working at 
high pressure is adopted at the Paddington end of the line, be- 
tween the Bishop's-road and the Edgeware-road stations. It is 
only, therefore, between the Edge ware- road and King's-cross, in 
the unbroken length of tunnel, that the plan of condensing is 
adopted, and in running this distance, as we have said, the waste 
steam raises the water to boiling point. Two things are abso- 
lutely necessary, — to increase considerably the speed of the trains, 
and enlarge the capacity of the condensers. Both of these im- 
provements will be carried out. We quote these details ftom the 
Observer. 

In the Times report we read : — "The whole line was constructed 
for five-n»'nute trains, and the stations purposely so placed that 
with trains running at this interval apart there would always be 
two clear stations between each — a distance that would render col- 
lision accidents almost impossible. In the same way the system 
of mechanical signals was devised at a considerable outlay of 
trouble and ingenuity. These signals are about the best and most 
efficacious of this kind that have ever been invented. They are so 
arranged that while any signal-man can put them on to ''danger" 
they cannot possibly be taken off but at the station to which the 
train is gomg. Thus, with a train starting at the Paddington ter- 
minus, the signalman puts on the danger signal to prevent others 
following, and in the act of putting it on the " points" wiiich give 
entrance to the line are shut and locked, so that it becomes me- 
chanically impossible for another train to enter the line till the 
one that has started has passed the station ahead, from which point 
only can the danger signal behind be removed. These signals are 
not used now the line is being worked by the Great Western Com- 
pany by telegraph, but they must come into use as soon as the 
number of trains is increased, arrangements for which are already 
being made. The first improvements in this respect will be by the 
introduction of express trains, to run through without stopping, in 
the morning to the city, and in the afternoon from it. The plan 
of lighting the carriages by gas has been found to work admirably 
both as regards economy and power of illumination. The gas 
reservoirs on the roof of each carriage can be filled from the stand- 
pipes in two minutes and a half, and one filling lasts nearly three 
hours. As might be expected from the success which has so far 
attended the opening of the first part of the line, it is intended to 
lose no time in pushing its main length into the very heart of the 
citjr near Moorg&te-atreet. This portion from the terminus at 
■F'arnngdon-street is a little over three- quaxtera oi «k xaTXe, ^jo.^-'ir^ 
ife made in two branches ; one intereetfta ■H.o\\iOTii-\ia!!L\, o\ T^V\i«t 
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Skinner-street, and continues its course due south under the site of 
the old Fleet Prison to effect a junction with the Chatham and 
Dover line, which is to cross the Thames at Blackfriars. The 
other, and the more important branch, — in fact, the main line, is 
to be continued in a cutting through the ground north of Smithfield 
and south of Charterhouse- square, beneath the Barbican, into 
Finsbury, terminating in an ample station, nearly an acre in 
extent, at the back of Moorgate-street, on the west side. The 
whole of this latter branch is to be an open cutting varying from 
20 to 25 or 30 feet deep and of great width, as this portion is to be 
laid for four lines of mixed or double gauge rails. At all the 
intersections of streets along the cutting — and these occur con* 
stantly — the bridges that will continue the roadway over the line 
are intended to be made of nearly three times the usual width, in 
order to allow of the erection of shops and warehouses on either 
side of the road, and by renting or selling these freeholds the com- 
pany hope to reimburse themselves for a considerable share of 
thdr outlay in the construction of the line. 



INSTITUTION OF CIVIL ENGINEERS. 

The Council of the Institution of Civil Engineers have awarded 
the following premiums : — 

l.^-A Telford Medal, the Manbj preminm, in books, and a Stephenson 
Prise of 25 gaineas, to Charles Au^stus Hartley, M. Inst. C.£., for his 
" Description of Delta, and of the Works recently executed at the Solina 
ICoatJi of the Danube." 

3. — ^A Telford Medal and a Miller Prize of 15 guineas, to John Henry 
MnUer, of the Hague, for his paper *' On Beelaiming Land from Seas and 



3. — A Telford Medal, and a Miller Prize of 15 guineas, to John Paton, M. 
Inst. C.E., for his paper " On the Sea Dykes of Schleswig and Holatein, and 
<Hi declaiming Land from the Sea." 

4.— A Telford Medal, to James Abemethy, M. Inst. G.E., for his '<De- 
■OTiption and HlnstrationB of the Works at the Ports of Swansea, Silloth, and 
Blyth." 

6.~A Telford Medal, to John Bailey Denton, M. Inst. C.E., for his paper 
"On the Discharge from Underdrainage, and its Effect on the Arterial 
Channels and Outfalls of the Country." 

6^-A Watt Medal, to Joseph D'Agnilar Samuda, M. Inst. C.E., for his 
paper ** On the Form and Materials for Iron-plated Ships, and the Points 
!Reqtiirinjg Attention in their Construction." 

7. — A Council premium of books, to James Brunlees, M. Inst. C.E.,for his 
paper on " BaUway Accidents, their Causes and Means of Prevention." 

8. — ^A Council premium of books, to Captain Douglas Galton, B.B., F.B.S.> 
Assoc. Inst. C.K., for his paper on ** Bailway Accidents, showing the Bearing 
which existing Legislation has upon them." 

9. — A Council premium of books, to Henry Charles Forde, M. Inst. C.E., 
for his paper on " The Malta and Alexandria Submarine Cable." 

10.— A Council premium of books, to Charles William Siemens, P.E.8., M. 
Inst. C.E., for his paper '* On the Electrical Tests employed during the Con- 
stnxotion of the Malta and Alexandria Telegraph, and on Insulating and Pro- 
tecting Submarine Cables." 

11.— A Council premium of books, to James Atkinson ljOTigt\^^<a,^.'VaaX.. 
C^., for Ilia paper on "The HoogMy and the Mutla." 

1S.-^A council premium of booka, to James 0\aiiam,"M..lDa\..CS^,A«^ 
Mapaper "On Beclaumag Land from Seas and Estuariea;* 
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PATENTS FOR INVENTIONS. 

In the year 1861 there were 3276 applications for provisional 
protection of inventions, but above a third of them were allowed 
to lapse, and only 2047 patents were actually passed ; and but 
about a tenth of these probably will be renewed at the end of their 
third year by the further payment of 50^., and again at the end of 
the seventh year by payment of a further 1 001. For, of the first 4000 
patents passed since the alteration of the law in 1852, nearly 7Q 
per cent, were allowed to lapse at the end of the third year, and 
nearly 90 per cent, became void at the end of the seventh year by 
nonpayment of the further 1002. Of the 1876 sealed in the year 
1854, only 142 paid the 1002. duty for continuing them beyond 
1861. The fees are high, but it is considered that lower fees would 
embarrass the public with an increased number of useless and 
speculative patents, and with many taken merely for advertising 
purposes. Of the income of the year the Attorney and Solicitor 
General, and their clerks, take about a tenth ; the public purse (ia 
stamps) nearly a fifth ; and, after paying office expenses and the 
cost of printing and stationery, there is now an accumulation of 
surplus income amounting to 129, 0002., which will probably be 
applied in building a patent office, public library, and museum, 
wluch will constitute a historical and educational institution for 
the benefit and instruction of the skilled workmen of the kingdom. 
Exact models of machinery are to be exhibited in the subjects 
showing the progressive steps of improvement. For example, a 
series of exact models of machines, or in the machine itself, each 
important invention and improvement, making a series from the 
first experimental steam-engine that drove a boat of two tons 
burden, which engine is now in the Museum, to the powerful 
machinery of the present day. 

[We quote the above prScis from the HmeSf in which journal 
unusual attention has been paid to the general scientific informa- 
tion during the past year. We record this fact with pleasure — 
not only in acknowledgment of the great assistance derived from 
the Times in the compilation of this Year-Book, but also as one of 
the reading community, to whom this prompt and accessible 
register is of great value and importance. — Ed. Year-Book of 
Facts.} 



OAS-LIGHTINO THE CITY OF LONDON. 

At a meeting of the Commissioners of Sewers, held in January, 
1863, a letter was read from the Directors of the Great Central 
Oas Company relative to the public lighting. Their attention, 
they said, had been called to the Report of experiments made by 
the engineer of the Commissioners in December last, for the pur- 
pose of ascertaining the quantity of gas supplied to the public 
lights ; and, being surprised at the apparent results, the Directors 
Jnsiiructed their engineers and chief inspector to laaJke ex^«\mftT\.t& 
i^ojt (lie particular lampa specified in that Export, mVJo. \)afc ^\s^ 
<^A testing its accuracy, such lamps remainmg Vu i^T^cva^-s V)aa 
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f same condition as when experimented upon by the officers of the 
Commission. The results of those ^experiments showed the average 
oonsamption of the wh«le to be 3*66 cubic feet of gas per hour, 
daesified into streets, the consumption in Earringdon-street was 
3*08 average an hour; Fleet- street, 3*14; Skinner-street, 3*6; 
Snow-hill, 3*6 ; Well-court, 6*4 ; Upper Thames- street, 3*90 ; 
and Bncklersbury, 3*90. The pressure at which those burners 
were tried was taken from 9 p.m. to 11 p.m., and the pressure on 
the mains at that time was one-tenth of an inch less than the 
average pressure during the hours of lighting. From those results 
the Directors believe that, instead of the public lamps in the 
southern division of the city being supplied with less gas than 
the quantity contracted for, the supply was not less than 20 to 25 
per cent, more than such contract quantity. The letter was re- 
ferred to the General Purposes Committee for consideration and 
Tq>ort, as was also an application from the City Gas Company to 
lay down a 24-inch gas main from their works near Blackfriars- 
bndge to the Minories by way of Ludgate-hill, St. Paul's-church- 
yard. Cannon-street, and Eastcheap, in order that the Committee 
might prescribe the hours of the day in which the work ought to 
be done, with the least inconvenience to the public and interrup- 
tion of the traffic. A novel application was made by Deputy 
Bow«r with respect to a public lamp in a part of Billmgsgate, 
where upwards of 200 years ago a citizen fell at night and broke 
his leg, and afterwards bequeathed a sum of il. a year for the 
maintenance there of a public light at night for all time. The 
money had been regularly paid for two centuries, and, since the 
introduction of gas, to a gas company charged with lighting the 
district, and who had kept up the light. The application now was 
for a new lamp in place of one which had become ruinous from age. 
It was granted. (See, also, page 84 of the present volume.) 

FIRES IN THE METROPOLIS IN 1862. 

CAI*TAiir Shaw, Superintendent of the London Fire Brigade, 
has made his annual report to the committee of the Associated 
Insurance Offices on the number and causes of fires occurring in 
the metropolis during the past year. The document is fuU of 
interesting statistics, from which the following facts may be 
gathered : — The total number of ** calls " was 1543, of which 109 
proved to be only chimneys on fire, and 1303 were fires of which 
38 resulted in total destruction of buildings, &c., 238 in serious 
damage, and 982 in slight damage. Compared with the preceding 
year the fires of 1862 show an increase of 120, and compared with 
an average of the previous 29 years the increase is 497. These 
returns do not include ordinary calls for chimneys on fire, which 
may be roughly estimated at 3000. The totally destroyed list 
(33), compared with that of 1861, shows a decrease of lo \ vxA 
eowpared with the average proportion of the ^^ "^TeNVOVxa "^^w^ 
the decrease Is 12. Of the premises destroyed six N^exe <iN«t X.'^o 
nu/esfrom the nearest station, three were over ihre^ m\\a^, VJot^^ 
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over four miles, one over seven miles, and one over ten miles. 
Ten were completely on fire and three others nearly destroyed 
before the arrival of the engines. Two were destroyed by explo- 
sion, and of the remainder the imperfect construction of the 
buildings and the combustible mateiials of which they were oom> 
posed rendered the extinction of the fires impossible until great 
destruction of property had taken place. Keferring to the intro- 
duction of land steam fire-engines. Captain Shaw states that their 
superiority has now been proved beyond the possibility of dispute. 
Many serious and threatening fires have been successfully controlled 
at an early stage by these engines, one great advantage of which 
is the diminution of damage by water, which is driven with such 
force by steam that almost every drop does its duty and very little 
is wasted. 

Telegraphic communication has now been established between 
the central station in Watling- street and the other principle 
stations. By this means the necessary force of men and engines 
can be despatched to any required spot in a much shorter time 
than formerly, and though it has only been a few weeks in 
operation, it has already been the means of saving a large amount 
of property. Fourteen firemen have recently been added to the 
strength of the establishment, which now numbers 130 men. 
The casualties during the year have been 38, thus enumerated : — > 
Cuts and lacerated wounds, 12 ; injury from falls at fires, 7 ; 
severe sprains, 6 ; broken arm, 1 ; dislocation of kneecap, 1 ; 
scalds, 2 ; slight accidents, 7 ; amputation of finger — accident at 
drill, 1 ; concussion of brain — accident at gymnastics, 1. The 
arduous character of the service is shown by the fact that, in 
addition to the above accidents, there have been 58 cases of 
ordinary illness, making a total of 96 cases under the surgeon's 
care during the year. The monthly summary of fires shows that 
there occurred in January, 106 ; in February, 112 ; in March, 
92 ; in April, 111 ; in May, 106 ; in June, 92 ; in July, 121 ; 
in August, 136 ; in September 119 ; in October, 86 ; in No- 
vember, 100 ; and in December, 122 ; total, 1303. .Of this 
number 494 occurred from unknown causes. Of the rest, 198 
happened through the careless use of candles ; from gas, 124 ; 
from defective flues, 96 ; from lucifer-matches, 15 ; from smoking 
tobacco, 24 ; from sparks from fire, 95 ; from spontaneous igni- 
tio% 17 ; from overheating stoves, 28 ; from hot ashes, 19 ; 
from airing linen, 10; from children playing with fire, 27; from 
intoxication, 9 ; from naphtha, 2 ; and the remainder from 
various causes. After paying a well-merited tribute to the 
zeal, steadiness, and general good conduct of all ranks of the 
establishment under his command, Captain Shaw concludes his 
report with the following comparative table of fires in several of 
the principal cities of Europe and the United States : — 

FbiladelpMa /spprozimate yearly average) . . • 9fia 

JTew York „ „ . . . "SJQ 

SerJin " ", , . , Wi 

Baltimore " ! • . • ^W^ 
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FABIS FEBMANENT UNIVEBSAL EXHIBITION. 

A VAST building is rislDg in one of the suburbs of Paris, under 
the Miapices of the Emperor, although (as is very unusual in France) 
without a State guarantee ; the enterprise being like the Crystal 
Palace at Sydenham, undertaken by a company. The estimated 
cost of ihe building is 600,000^., the whole of which has been 
subscribed in France ; and the object of the scheme is to found 
in Paris a spacious place of resort for producers, dealers, and 
customers, from all parts of the world, where commodities may 
be compared and purchased under one roof, an arrangement 
which will a^ord facilities to all parties. The shareholders will be 
reimbursed by the rentals charged to exhibitors, and the public 
will be admitted free on at least five days of the week, it being 
thoi^ht that an entrance-fee deters many from entering a place. 

The palace (at Auteuil) is situated on an irregular-shaped plot 
of ground, bounded on one side by the new railway, on another 
by the road to St. Cloud, and flanked by the ramparts. 

The plan of the edifice has been adapted to meet the pecu- 
liarities of the site, and the uncovered ground will be laid out in 
parterres. The main building will consist of an open nave run- 
ning north and south, presenting a clear and uninterrupted vista 
of 1050 ft. long, 130 ft. wide, and 110 ft. to the crown of the 
semicircular roof, which springs at a height of 35 ft. from the 
floor-line. This nave will be intersected by a transept of equal 
width and height, by 50 ft. in length, above which a lofty dome 
of e^egxnt contour wUl rise to a total height of 345 ft. On each 
side of the nave there will be aisles 100 ft. in width, and again, 
on the west side, two supplementary aisles of equal width, but of 
varied length, planned in accordance with the site. Over all 
thete aisles, at a height of 25 ft from the ground, galleries will 
be constructed. At the south end, quite detached, and yet con- 
nected with the main building by corridors, will be a polygonal 
saloon, no less than 222 ft. in diameter, which will be the largest 
covered assembly-room in the world of that form. The central 
height of this saloon will be 115 ft., and, with its gallery aAlxoxxiA, 
it is calculated to hold 10,000 persona* 

A mHcbiaeij annexe, 600 ft. long and 100 ft. 'wide, m\\ occvxYJ 
^S u^"^'!^^ ^""'^^ ^^ *^® ground ; and near tVie tiwxwvc as^ooti 
win be erected a, winter garden, or rather two buiVdm^a oi Vx^tl 
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and glass used as winter gardens — one being semicircular, 80 ft. in 
diameter; the other a parallelogram, 160 ft. long and 26ft. 
broad. 

The architect is M. Liandier ; the contractor, Mr. Edwards ; 
and the iron castings are being made in Glasgow by Messrs. T. 
Eddington and Son. (See a well-engraved view of the building 
in the Illustrated London NewSj August 30, 1862.) 



PABIS MANUPAOTUBES. 

A LETTKB in the Tiines states that the Paris manufacturers of 
bi-onze ornaments returned from the International Exhibition with 
orders so numerous that, after having engaged all the unemployed 
artists and mechanics, they found it necessary to prolong 
the ordinary period of work by three hours a day. The in- 
creased demand for gold and silver ornaments, fine porcelain, 
and printed stuffs for export to Belgium, Holland, Spain, Italy, 
Portugal, and South America, has given much impulse to aH 
these trades. The International Exhibition has conferred im* 
mense benefit not only on the manufacturers of bronze articles, 
but likewise on French gunmakers, who at present export arms 
to the amount of 10,000, OOOf. annually. The Parisian shoe- 
makers say that the English beat them in the manufacture of 
men's boots and shoes. It would be vain 'for them to deny the 
fact, for there are several shops in Paris established for the sale 
of men's boots and shoes of English manufacture. The Parisians, 
on the other hand, boast that none can compete with them in the 
manufacture of ladies' boots and shoes. They add, that they 
export an enormous quantity to England and her colonies, to 
Kussia, and the far East. They export a second quality to the 
French West Indies, Brazil, and Chili. The 26,000 cabinet- 
makers in the Faubourg St. Antoine pretend that no country can 
compete with them in the form or delicacy of the articles manu- 
factured by them, the suitableness of each part for the purpose 
for which it is intended, the excellence of the sculpture, the care 
with which they avoid every useless ornament of great expense 
. but of doubtful taste with which the produce of other countries 
is overloaded. They assert, moreover, that the English artists 
have for some time past engaged many of their best hands, and 
that at this moment such tools as are used by the artisans in Paris 
are made here to be exported to London. 

Although the number of pianos manufactured in England and 

Germany far exceeds those produced in France, the upright pianos 

exported from France exceed those from either England or Germany. 

In the manufacture of ribands, of which the value produced 

throughout France is estimated at 180, 000, OOOf. annually, Paris 

comes after St. Etienne and St. Chamond. The export of ready- 

made clothes from France commenced about twenty years ago : 

one-Gftb coDBista of old clothes exported by three houses who 

conSne tbemaelyes to ih&t trade ; tbe pT\ncv^&\msixk.«\»lciit^^«8\^ 

of ready-m&de clothes are found in Algetia., "Be\^\xm, ^crai^xc^ 

^Switzerland, and Italy. 
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HEOHANIOAL FBOPEETIES OF PROJECTILES. 

Db. Fairbaibn has read to the British Association a paper "On 
the Besults of some Experiments on the Mechanical Properties of 
IVojectiles/' He commenced by stating that, in the investigations 
which had taken place with regard to projectiles and armour-plated 
ships, one great difficulty that had arisen was to get good plates 
of sufficient thickness, and vessels of sufficient tonnage to carry 
those plates. It appeared that they were limited to plates of five 
inches in thickness ; with plates heavier than that, a ship would 
not be what was technically called ** lively." He had attended 
the experiments, at Shoeburyness from the commencement, and 
they had reference to the force of impact. He stated the results 
of the more recent experiments, not yet published. 

The first series of these important experiments had reference to 
the quality of the plates and the properties of the iron best calculated 
to resist impact. There were three qualities required : fii-st, that 
the iron should not be crystalline ; but secondly, that it should be 
of great tenacity and ductility ; and thirdly, thiftt it should be very 
fibrous. The mean statical resistance to crushing of the two 
flat-ended specimens of cast-iron is 55*82 tons per square inch. 
The mean resistance of the two round- ended specimens is 26*87 
tons per square inch. The ratio of resistance, therefore, of short 
oolumns of cast-iron with two flat ends to that of columns with 
one flat and one round end is as 55*32 to 26*87, or as 2*05 to 1 — 
an extremely close confirmation of Prof. Hodgkinson*s law. 
Applying this same rule to the steel specimens, it would appear 
that the flat-ended shot should have sustained a pressure of 180 
tons per square inch before fracture. In the experiment it actually 
sustained 120 tons per square inch without injury, excepting a 
small permanent set. In the experiments with cast-iron, the 
mean compression per unit of length of the flat- ended specimens 
was '0665, and of the round-ended '1305. The ratio of the com- 
pression of the round-ended to the flat- ended shot was, therefore, 
M 1*96 :1, or nearly in the inversed ratio of the statical crushing 
pressures. Applying this law to the case of the steel flat- ended 
spedmen, it may be concluded that the compression before frac- 
tare would have been only '058 per unit of length. The determi- 
nation of the statical crusiiing pressure of the flat-ended steel shot 
as 180 tons per square inch and its compression as *058 is im- 
portant^ on account of the extensive employment of shot of this 
material, size, and form in the experiments at Shoeburyness. In 
the case of the lead specimens, the compression with equaj^ weights 
was the same whether the specimen were at first roundtended or 
flat-ended. This is accounted for by the extreme ductility of the 
metal and the great amount of compression sustained. In regard 
to the wrought-iron specimens, it may be observed that no definite 
result is arnr^ at, except the enormous statical pxeBSvaft >i)a&'^ 
sustain, equivalent to 78 tons per square inch o£ BecliouiX. ^x«».« 
sad i&elai^gre permanent set they then exhibit *.— 
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Statical Besistance Dynamical Besist- 

in Tons per Square auce in Foot lb. per 

Inch. Square Inch. 

Cast-iron, flat-ended 65-32 776-8 

Cast-iron, round-ended 26-87 821*9 

Steel, round-ended 90-48 2515-0 

In the experiments on the wrought-iron specimens, the flat-ended 
steel specimens, and the lead specimens, no definite tennination 
was arrived at, the material being more or less compressed withont 
any fracture ensuing. The mean resistance of the specimens of 
cast-iron is 800 foot lb. per square inch ; that of the specimen of 
steel is 2515, or rather more than three times as much. The con- 
ditions which would appear to be desirable in projectiles, in order 
that the greatest amount of work may be expended on the armour- 
plate are — 

1. Yer^ high statical resistance to rupture by compression. In this respect, 
wrought-iron and steel are both superior to cast-iron ; in fact, the statical 
resistance of steel is more than three times, and that of wrought-iron more 
than two-and-a-half times, that of cast-iron. Lead is inferior to all the other 
materials experimented on. 2. Besistance to change of form under great 
pressures. In this respect hardened steel is superior to wrought-iron. Cast- 
iron is inferior to both. The shot which would efibct the greatest damage 
to a plate would be one of adamant, incapable of change of form. Such a shot 
would yield up the whold of its tn« viva to the plate struck ; and, so far as ex- 
periment yet proves, those projectiles which approach nearest to this condi- 
tion are the most effective. The President stated that steel shots might be 
made at a comparatively small cost. Mr. Bessemer had told him, that if he 
had a large order he could produce steel shots at a little more than the price 
of iron ; but if the ingots as cast had to be rolled or hammered to give them 
fibre, they would cost near ZOl. a ton, instead of 81. or 101. per ton. 

Mr. J. Nasmyth inquired whether chilled cast-iron flat-headed 
shot had been tried ? The process of chilling cast-iron was veiy 
simple and inexpensive. If chilled flat-ended oast-iron shot had 
not been tried, it was very desirable it should be. Dr. Fairbaim 
said they had not been tried ; but he believed that shot thus made 
being hardened to a certain depth, having its velocity the same, 
would, in striking the object, break as if it had not been hardened 
at all. However, he would have experiments made; and he 
hoped that before the next meeting of the Association the matter 
Would be proved experimentally. — Athenceum, No. 1825. 

ON PROJECTILES. 

Mb. T. Aston has read to the British Association a paper 
" On Projectiles with regard to their Power of Penetration." Arter 
alluding to the interest with which the contest between artillery 
and armour-plates has been watched by the country, he explained 
what was the actual condition of this important question so late as 
May last, by quoting statements which had been made in Parlia- 
ment and elsewhere, that after all the vast expenditure upon our 
new artillery, the Navy of England is compelled to arm herself 
with the old smooth-bore ; and that is the best gun the Navy 
notuiUJjrposBesseBf though admitted to be so ineit^ciesivt. ^\xn.\ibevQ^ 
iAe state of the question a few months ago, "Mr. AaVm ^tocee^^^ 
^ consider, Brat, the reason why the artVWex^ Yi\\*\i«t\» ^^va^Vyj^i^ 
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in the service (including rifled guns and smooth -T)ores) has always 
&iled to make any impression on the plated defences at ordinary 
fighting range ; and, secondly, by what means artillery science has 
lately reconquered its lost ground. Three conditions were laid 
down as necessary to enable artillery to attack successfully armour- 
plate defences : — 1st, the projectile must be of the proper form ; 
2nd, of the proper material ; and, 3rd, be propelled from a gun 
able to give it the necessary velocity. The artillery of the Ordnance 
Committee failed because they utterly neglected the first two con- 
ditions, and had recourse to the brute force of the smooth-bore for 
the third. The expression accepted as representing the penetrating 
power of shot was " velocity squared multiplied by weight ;" but 
the form of the shot and the material were conditions altogether 
omitted from the expression ; and the importance of the omission 
will be obvious at once if an analogous case — say a punching 
machine employed to perforate wrought-iron plates — be taken. 
What would be the result if the punch which is made of suitable 
shape and material were removed, and a round-headed poker of 
brittle cast-iron or soft wrought-iron were substituted in its place ? 
Bie great importance of velocity was conceded at once— it is a 
dne gud non condition ; but there has been great misconception 
in supposing that the old smooth-bore gives a greater initial velocity 
than the rifled gun, as the results obtained would show. The 
average initial velocity of the 68 -pounder is, in round numbers, 
1600 feet per second, with a charge of powder one-third the 
weight of the shot, the length of the shot being, of course, one 
eaHbre. Sir W. Armstrong stated, that with a charge of powder 
<iDe-qaarter the weight of the shot, he obtained with his rifled gun 
Uk initial velocity of 1740 feet per second. He did not state the 
length of bis projectile. Mr. Whitworth, with a projectile two 
calibres long, obtains an initial velocity of 1900 feet per second ; 
and with a projectile one calibre long, like that of the smooth-bore, 
an initial velocity of 2300 feet per second : being greater than 
that of the smooth-bore in the proportion of 23 to 16. The follow- 
ing table shows the actual results obtained by various guns : — 



Gnn. 


Bange. 


Projectile. 


Powder 
Charge. 


Penetration 

into 

Annonr-FIate. 


AnnBtrong llO-pounder 

«8>poander smooth-bore 

Whitworth 70-pounder 

Whitworth 120-pounder 


200 
200 

2o6j 
600 


UOlb.soUd 

68 lb. BoUd 

70-lb. shot 

and shell 

130-lb.sheU 


141b. 
161b. 

]l21b. 
261b. 


li to 2 inches 
2i to 3 inches 



The first two results show that the Armstrong rifle gun is a 

worse compromise than the old gun it was intended to ^-vt^^t^^^^. 

It 28 worthy of notice, that the velocity of the V^YAtwotV^a. \i«Krj 

pnyjectile, aHer tmveraing 600 yards (a good fightmc T«aai^» -w^a 

J^dO feet; being 60 feet gre&ter than the mit\a\ ^e\wiv\.^ ^ ^3i»- 

S 2 
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Armstrong projectile^ which is 1210 feet at the muzzle of the gun*' 
The total results in respect of penetration being so decidedly in 
favour of Whitworth, it follows that he has adopted the best com* 
promise, by combining all three necessary conditions of proper 
form and material of projectile and sufficient velocity. That the 
Telocity, though perhaps at the muzzle of the gun slightly below 
that of the smooth-bore, is sufficient when combined with prop^ 
form and material of projectile, is shown by the penetration result, 
whicn in the case of the Whitworth is through and through both 
armour-plate and backing ; in the case of the smooth-bore is^ 
barely through half the armour-plate ; and in the Armstrong is 
not half throu.£(h. The form of projectiles, both shot and shell, 
employed by Mr. Whitworth for penetrating armour-plates, was. 
then described. The material of which the projectile is composed 
is what is termed homogeneous iron — combining the toughness of 
copper with the hardness of steel. It undergoes a carefully regu- 
lated process of annealing. The same metal is used for the Whit- 
worth field-guns ; and practical improvements now enable it to be 
worked in masses of any requisite size, whose quality may be 
henceforth depended upon with certainty. Mr. Whitworth is there- 
fore now making his heavy ordnance with both interior tubes and 
outer hoops of homogeneous metal of the improved manufacture ; 
80 that the guns will be constructed throughout of one uniform 
metal, without any welding at all. Experience justifies the ex- 
pectation that they will be free from the objections which it is well 
known are inherent in all welded guns, and be fully able to resist 
the severe and searching strain that is sure sooner or later to dis- 
able a gun built up of forged coiled tubes, if it be called upon to 
do its full work by discharging heavy projectiles at efficient velo- 
cities. 

Mr. Nasmyth said the steam-ram was an old subject with him. A 
plan was proposed by him to the Admiralty so long ago as 1845. 
He thought the more destructive you can mak^ the attack on your 
adversary the better. It was not right to be torturing your enemy 
by drilling numerous small holes in him ; it was like taking a whole 
day to draw a tooth. His idea was to make one large hole and sink 
the ship at once with the enemy. It was a question of momentum. 
The first practical ram was the Merrimac ; but the Southerners 
made a mistake in giving her a sharp end : it should be blunt ; 
and such was the original plan of the author, nor had he seen any 
reason to alter his views. The vessel must present as low an angle 
as possible to turn shot ; but ^he niust also have strength in the 
direction of her length, and use the utmost possible amount of 
steam to get velocity ; and, to meet the objection that the impact 
might destroy the engines, which he did not anticipate, he would 
place the engines on a slide, with buffer arrangements. With such 
a veaael he would dash into the Warrior as into a bandbox. The 
plates would be crushed at once. He hoped tYi^ A.dm\wiky would 
devote a thousand pounds or two to try the eSect oi ?i.T^m ^c^ikoi^V 
M^me old hulk, then the Trusty with aTmoiir-p\ai\.«a, ^wvd «.^Vfcx'«w^ 
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against the Warrior herself; and he thought it would be best to 
knock a hole in her ourselves, in preference to having it done by 
an enemy. 

Mr. Webster hoped that in the discussion they would not omit 
the question, brought before the Section by Mr. Atherton, of un- 
(linkable ships.* It was quite clear from the late experiments 
that ships could not withstand the attack of guns, and there was 
a reason why we should give some attention to other matters of 
ship architecture than the mere attempting to defend them by 
armour-plates against shot. 

Admiral Sir E. Belcher observed that in 1818 he had urged a 
plan of unsinkable ships to Sir Robert Seppings by shutting down 
the hatches and using the pumps to pump in air ; but this was 
objected to, on the ground that it was necessary to have an opening 
to keep the timbers sound. He advised water-tanks as a backing 
to the sides of ships, believing that such an arrangement would 
withstand even Mr. Nasmyth's ram. 

Mr. R. W. Woollcombe explained the nature of his projectile, 
by means of which he got rid of the friction caused by rifling, \ 
with no more windage, the projectile being a disc travelling in a 
direction perpendicular to its axis of rotation. 

Mr. 6. P. Bidder, jun., observed, that with a smooth-bore the 
balls go accurately for a short distance, but afterwards they diverge 
in uncertain directions ; and this he showed must be the case as 
well with Mr. Woollcombe's shot as with an ordinary smooth- 
bore shot. 

Capt. Blakeley said that Mr. Aston had told them that Mr. 
Whitworth was beginning to use homogeneous metal for the inside 
and the outside of his gun^; and he (Capt. Blakeley) would 
encourage him to use this, as he had for several years past used it 
with great advantage. He had made guns, in use abroad, of large 
size, which would throw rifle 600 lb. shot with 80 lb. of powder. 
The Spaniards had such guns; and he thought the English Govern- 
'ment ought to give some encouragement for trials of every kind 
of gun as well as rams. 

Mr. J. Scott Bussell said at the last meeting it was ascertained 
that 4i-inch plates and 18 in. of wood would beat the gun ; but 
the late experiments had shown that we have no navy if you keep 
wooden ships with iron- plates. Sir W. Armstrong fired our wooden 
ships, and Mr. Whitworth had proved that he can do the same if 
the ship be plated. No ship of ordinary size was big enough to 
carry indestructible plates. Why could not a good fighting ship 
be made which should keep out a «hell ! He believed that Whit- 

• There has been rend to the British Association a paper by Mr. C. Ather- 
ton, late Engineer of the Royal Dockyard, Woolwich, "On Unsinkable 
Ships." The author nointed out the importance of having ships made of a 
material of less specific gravity than water j so that, whatever injury the ship 
may sustain so as to admit water, they would never sink, and. \>\i\)A\)Q\k ct«w 
uad smmuaitioD or treasures might be saved. He considfix^ %W!C^ ^\yQC^<\. 
mmid be verr ralaable for sm&n vesselB, wUoh could enter \i\iet© ^iJtvft ^aa^«> 
^SS^dena^ ^ ^^°^^ ^® stopped. The idea, he t\iOU6\v\,, N««a ^ot^Ciil cJL 
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worth's shell would be stopped by double armour-plates, one in 
-front and the other behind it ; but a larger one, it was said, would 
be made which would destroy any thickness of double plates ; and 
he believed it would be done. There was one way of carrying 
increased thickness — namely, by the increased size of vessel. 
There was, however, another way without increasing tbe size- 
to build the ship up but little beyond the water's edge ; cover her 
below the water-line as far as was necessary to prevent penetration ; 
then diminish the battery on the deck, — and then they would have 
a vessel somewhat like the Monitor^ absolutely shot-proof. — Ilid, 

INITTAL VKLOCrriES AND RANGKa 

The majority of the public have found it difficult to understand 
how it is that a rifled gun which can throw a shot four or five 
miles, has less destructive effect at short range than an old- 
£uhioned piece which cannot throw two miles. £ut, while actual 
experiment has left no room for doubting the fact itself, it is one 
which, after all, admits of a ready explanation upon the esta- 
blished principles of gunnery and projectiles. By a simple con- 
trivance known as the ballistic pendulum, the Initial Velocity of 
cannon shot may be easily ascertained, the motion imparted ta 
the heavy mass of the pendulum by the impact of the shot fired 
against it, together with the relative weights of the pendulum 
and shot, being all the data requisite for calculating the 
velocity of the latter. Thus ascertained, the initial velocity of the 
heavy Armstrong shot has been found to vary from 1000 feet ta 
1200 feet per second, while that of the 68-lb. shot, fired with 16 lb. 
of powder, from a 96-cwt. gun,, is something over 2000 feet. 
Now, the actual forces contained in moving bodies are as the 
squares of their velocities, and were it possible to provide a vacuum 
in which to fire the shots in question, the round shot would have 
nearly four times the force, and therefore nearly four times the 
range of that fired from the Armstrong gun. But in the open 
air the round shot, at a high speed, encounters a nearly fourfold- 
greater atmospheric resistance upon every square inch of its disc 
than the pointed shot, while also the former has, perhaps, double 
the area of disc opposed to the air. Hence the velocity of the 
round shot rapidly falls off on leavmg the gun, and thus, 
although having great destructive power at short range, its 
force is spent after a flight of perhaps one, perhaps two miles.-^ 
Engineer, 

DISCS AS FBOJEGTILES. 

Mb. R. W. WooLLCOMBBhas read to the Royal Society a paper, 
in which he gave an account of experiments which appear to him ta 
show that certain Eccentric Oblate Bodies and Discs, as projectiles 
in large guns, may effect not only an initial velocity greater than 
that of spherical shot, but a terminal velocity better sustained 
tAMi that oftiQe projectiles. Details and t\itt TeBvxN.\a oi ^i^aft «k.- 
pemaents a.t Shoeburyneas are given. 
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IMPBOVEMENT IN PBOJECTILKS. 

Mb. Whitwobth, of Manchester, has patented a machine for 
peparing Projectiles, which consists in placing the projectile 
in a holder or chuck, in which the projectile is held in the 
middle or intermediate of its length ; the machine is arranged so 
that the chuck may be made to revolve, and that the tools which 
produce the required shapes to the ends may be moved up to and 
fixMn the fore and rear parts respectively of the projectile, or the 
projectile may be held and presented to revolving tools. For 
details with illustrations, see the Mechanics* Magazme. 



LONG AND SHORT PBOJECTILKS. 

Since the Ordnance stores have been filled with Long Lead- 
coated Shot sufficient to last for several years — if they can be 
made to keep without deterioration from galvanic action — ^it is 
said to have been discovered that Short Shot are the proper thing. 
Lately projectiles weighing from 58 lb. to 68 lb., instead of 110 lb., 
have been fired from the 110-pounder guns at Shoeburyness, and 
a velocity of from 1550 to 1600 feet per second obtained by in- 
creasing the powder charges. This is, however, still below that 
of the 68-lb. shell, which has a velocity of 1810 feet per second, 
while the solid ball from the same gun has a velocity of 1580 feet 
per second, with the very large windage of two- tenths of an inch 
— ^but will the fine grooving stand the strain due to the in- 
creased velocity given to the short projectile? — Army and Navy 
Oaeette. 



IBON FOBTS. 

Mb. Haweshaw, in his inaugural Address, as President of the 
Institution of Civil Engineers, has remarked : — 

h). a very few years, mainly in consequence of the labours of 
Sir William Armstrong and of Mr. Whitworth, the range of artil- 
lery has been doubled. The weight of the gun in proportion to 
that of the projectile has been reduced to one-half, and the 
capacity for powder of the elongated as compared with the round 
shell has been more than doubled. This great advance in the 
destructive power of cannon has rendered most of our old fortifica- 
tions useless. New Fortifications have therefore to be built, 
adapted to the longer range and greater destructive power of the 
new artillery. These fortifications require to be placed more in 
advance of the places to be defended, and to be constructed with 
very superior powers of resistance to those which hitherto have 
proved sufficient. The old walled towns, which were formidable 
enough in former days, would to-day, in case of a siege, aSord 
little security to the inhabitants who dwell within them ; the old 
defences, therefore, have to be removed, and replaced, whexQ 
necesaaryr, with those more suitable to modem Teq\x\r«ni«ii\a. 

We are clothing our shipa of war in iron m&ii, MsA \\, %^tci& 
probable that iron in some cases will be largely -aa^ m tqa^KHX 
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fortiBcations. Not that earthwork and stonework will cease to be 
useful. These are valuable for the staple of most forts, bat 
neither of them make good embrasures, and for that purpose iron 
offers great advantages. By its use greater strength can bt 
secured at those points where power of resistance is speciaUy 
wanted. By its use also the size, and consequently the ezpoenre^ 
of the embrasures will be diminished, and much greater &cility 
be given for working the guns and ti-aining them through larger 
angles. 

There are some cases, however, in which forts may with ad- 
vantage be principally, if not wholly, built of iron. There can be 
no insuperable difficulty in constructing iron forts so as to be im- 
pregnable to a ship's battery, though in the absence of knowledgo 
as to what may be the ultimate power of guns, it is not easy at 
present to arrive at safe conclusions. The difficulty of doing the 
converse of this, viz., of building ships so as to be impregnable 
to the fire of such artillery as may and ought to be placed in the 
new forts will be a problem not so easily solved. 

No plated ship yet built could keep afloat xmder the fire of guns 
throwing shots of 200 to 300 lbs. weight ; and it seems difficulty in 
the case of ships which require buoyancy, sufficiently to increaw 
the thickness of their armour-plates to keep pace with the pro- 
bable advance in weight and size of the new cannon. 



, THE SHOEBURTNESS EXPERIMENTS. 

(We quote the following coraprehensive account from the Satur- 
day Review, October 4 — the most recent summary of these im- 
portant results.) 

The long duel between armour and guns goes on with alternations 
of success, and absence of any decisive result. In this experi- 
mental competition it is easy to be impartial, for one scaroely 
knows whether, in the interests of England, the triumph of ships 
or of guns is the more to be desired. The last trials have g^ven, 
for the moment, a decided advantage to the artillerists, and have 
completely displaced the conclusions drawn from the exploits of the 
Merrimac and the Arkansas^ and revived after the bursting of the 
monster Armstrong gun, which alone had succeeded in penetrating 
the Warrior target. A month ago, the ascertained results of the 
Shoeburyness Experiments might have been summed up by 
saying that armour-plates of first-rate quality were proof against 
everything except the heaviest known ordnance at point-blank 
range, and were absolutely invulnerable to the most formidable of 
all missiles — a live shell. All this is changed by more recent ex- 
perience. A "Warrior target," not indeed equal in quality to 
the sides of the frigate herself, but still tough enough to escape 
actual penetration by a smooth-bore 68 at 200 yards, has been 
pierced, at the short range, by a shot from the «Tvoniio\ia HoTsfail 
£vnj and utterly Bmashed by a Whitworth pxojectWe «A. ^^^ "^tcc^. 
More than this, it baa yielded to shells from gvma oi ataaSi ca^^T« 
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ii200, and from the large Armstrong- Whitworth at the same 
HDge of 600 yards at which the solid shot had succeeded in 
luroiiig the target. At the same time, it was fouod that the 
Hon£itll gun (the largest smooth-bore in existence) was, at 800 
yuds, very defective in aim, though capable of doing almost as 
much danuige, when it did hit, as its rifled competitor. The only 
approach timt can be made towards forecasting the future is, to 
Moectain rigorously how far the scientific principles supposed to 
be established by earlier trials have been confirmed or varied by 
the most recent experiments. 

The sammary which Sir William Armstrong gave some 
months since of the conclusions to be drawn alike from theory and 
experience was certainly justified at the time, and is not substan- 
tially invalidated by the startling results which have since been 
adueved. The rough rules were these — that rifled and smooth- 
boore guns were as nearly as possible equal in effect at short 
ranges, if the same charge of powder were used*— that as the 
distance increased, the advantage of the rifled gun became greater 
and greater — and that the penetrating effect in every case varied 
almost directly as the charge of powder, and was tolerably inde- 
pendent of the weight of the pi"ojectile. The last trials have given 
greater prominence to another fact which was also well known 
beforft — that a great increase of penetrating power may be obtained 
by using fiat- headed projectiles of hardened metal ; but this does 
not constitute their whole significance. It is, in a scientific sense, 
satisfactory to find that none of the previous conclusions ne^ to 
be snbstantially varied. The comparison between rifled and 
smooth-bore gims stands nearly as it did before, subject to some 
correction when flat-headed bolts are used. The 150-lb. Arm- 
strong, used as a smooth-bore with a charge of 50 lbs. of powder, 
had just managed to make a hole in the Warrior target. The 
Hon^l smooth-bore, throwing a shot of 275 lbs. with a charge of 
75 lbs. of powder, did — as it ought to have done — something more. 
It smashed the target at 200 yards, and did almost as much 
mischief (when it hit) at 800 yards, though it was not quite able 
to get through all the successive layers of the target. The dif- 
ference corresponded as nearly as might be to the increase in the 
charge, and strikingly confirmed the inference drawn from the 
long series of experiments which had been made with Armstrongs 
and sixty-eights. 

The practice with the Whitworth guns, though it has thrown 
further light on the comparative merits of rival methods of rifling, 
has not displaced any part of the theory which was previously 
eonsidered to be established. It has proved two things — first, 
that a g^ven charge of powder will produce more effect with a 
harden^ flat-headed bolt driven from a Whitworth • gun than it 
will with any other known projectile, whether a round shot firom 
a anootii'bore, or a conoidal projectile from an A.TTfta\.wtv^ ^Mii. 
Secondly, that a shell may be so attached to a RoMi^To\^^\.T\«i— ot^ 
Miojv strictly speaking, made part of it— as to euaXAe^ \\. \.Q ^"^^ 
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trate with almost the same facility as a solid shot. This las^ 
result had been long foreseen and predicted, though never before 
practically arrived at. The superiority of flat-headed shot had 
also been demonstrated, though the full importance of the form 
had not perhaps been rightly appreciated. The facts on which 
this last-mentioned advantage of the Whitworth principle rests 
are startling enough, and will probably introduce a great modifica- 
tion into the system on which our artUlery is constructed. In the 
first place, a mere plaything gun, a twelve- pounder, scarcely 
larger than an ordinary field- piece, sent a shell through an iron 
plate supposed to be absolutely bomb-proof. This, it is true, was 
done at short range, against a target very much slighter than the 
side of a modem frigate, but the fact was suificient to disturb the 
serenity of naval captains, who thought that enough had at any 
rate been done to satisfy their fervent aspiration — "For God*8 
sake keep out the shells.'* The second experiment was still more 
astonishing. This time the weapon was of considerable calibre. 
It threw a shot or shell of 74 lbs., and at 200 yards it made easy 
work of 4J inches of iron, with the customary allowance of teak 
backing behind it. A shell-proof ship, according to present modes 
of construction, became at once an unattainable luxury — that is, 
supposing an enemy to come to close quarters. The third and 
last experiment removed even this qualification. The range was 
600 yards ; the weapon was a piece of more than 7 tons, built 
upon the Armstrong plan, but rifled in the form adopted by Mr. 
Whitworth, and used with one of his favourite flat-headed shells. 
The horrible missile went clean through everything, smashing a 
hole that no ingenuity could stop, and scatteriog its fragments 
freely in the rear of the target, or what would be, in practice, the 
fighting deck of the ship. The shell-proof range for the Warrior 
must, therefore, now be extended to something more than 600 
yards ; and if all vessels had to encounter the most formidable 
kind of artillery, the art of making them even approximately safe 
must be declared to be still a desideratum. Scientifically, there is 
nothing surprising in the fact that a Whitworth shell can pene- 
trate wherever a solid shot of equal weight can make its way. 
The projectile used at these trials was nothing but a solid shot of 
about 130 lbs. weight, with three or four pounds of powder in a 
chamber at the rear of it. The old-fashioned shell failed to pene- 
trate because it was too slight in construction to bear the concus- 
sion without instantly breaking to pieces. A flat-headed bolt, 
solid for nine-tenths of its length, has no such difficulty in forcing- 
its way through anythmg that opposes it, and it might have been 
expected to do what it actually has done — ^practically to annihilate 
all distinction between shot-proof and shell-proof plating. 

A much n\ore striking feature of the experiment was the com- 
parative smallness of the charge which sufficed to penetrate the 
tai^ffet Tbo only complete triumphs of other weapons were ob- 
tainedin the case of the Armstrong, w\t\i 50 Wis. ol ^^^«c, wA 
of the HorsfaU gun, with more than 70 ; auai \^ "Vww^ <i^^sv^ ^<^ 
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be almost a settled maxim that nothing less than 40 or 50 lbs. 
of powder could be relied on to send a shot from any kind of g^n 
throagh a Warrior target. The Whitworth bolt did its work with 
a charge of no more than 25 lbs., and this at a range of 600 
yacds, which had scarcely been attempted before. It is true 
thai the plate was not quite up to the mark of the armour of 
the Thames Iron Company ; but it stood the test of a 68-lb. shot 
at 200 yards (we presume with the ordinary service charge), 
without being actually penetrated or smashed to pieces. On 
former occasions a charge very nearly approaching 25 lbs. has 
failed to do more than dint a 4|-inch pkte at the shortest ranges ; 
and for the present it may be assumed that the flat-headed Whit- 
worth bolt, fired, as it must be, from a rifled gun, will get much 
more penetrating power out of a given quantity of powder than 
any other known form of projectile. The importance of this fact, 
if it should be confirmed, as it probably will be, cannot be exagge- 
rated. The limit to the power of artillery is given by the weight 
of the charge. There is only one gun which can be fired with 
70 lbs. of powder. It is doubtful whether there are any others 
which can be called safe with 50 lbs., and it is certain that none 
of the service guns are calculated for a charge of more than half 
this weight. By making 25 lbs. of powder do the work of 
50 lbs., Mr. Whitworth has removed the ultimate limit of artillery 
power to double its former range ; for all the serious difficulties, 
whether in the original construction or in the actual use of 
artillery, resolve themselves into the one problem of making a 
cannon heavy enough, or rather strong enough, to bear the 
exploeion of a given amount of powder. 

The use of the effective flat-headed shot^ either in the solid 
fonn or as shells, as may be desired, necessarily implies the use 
of a gun rifled without the chamber which is part of the Arm- 
strong breech-loader, and the success of the first official trial of 
the new shell may be expected to lead to the general introduction 
of a new class of heavy ordnance. For light field-pieces, the 
Armstrong principle, and especially the Armstrong shell, are at 
present unsurpassed for destructive power. But there are many 
practical difficulties in the use of breech-loaders as heavy guns, 
which leave the superiority at present with the muzzle- loading prin- 
ciple ; and it is now tolerably clear that the Armstrong plan of a 
loading chamber, fitted to receive a shot somewhat larger than 
the bore of the piece, will be superseded by mechanically-fitted 
bolts, which may be made of any dimensions that maybe required. 
It would be interesting to know how much of the success of the 
Whitworth shell is due to its flat front, and how much is to be 
attributed to superior velocity at the cannon's mouth, obtained 
by his system of rifling. Probably it would be found, in the 
case of ordnance as in that of rifles, that the velocity of projection 
is nearly the eame^ whatever principle of rifling is aAo^\A^ «sv\ 
that the real Bupenority of the hexagonal bore consista m Via ^otl- 
vem'ent adaptability to any kind of shot, whether aoM ox ^\x^^<b^ 
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with powder, which it may be desired to use. It is only fair to 
fltate that the late triumph is shared between Mr. Whitworth 
and Sir William Armstrong. The rifling and the projectile wen 
suggested by the former, while the gun itself was built on the 
ooil principle, which has given such satisfactory results at Wool- 
wich. The combination seems to have produced the most perfect 
piece of ordnance in existence, and it may be hoped that no per- 
sonal or official considerations will prevent its general adoption, 
if future trials should confirm the conclusions which have been 
«o remarkably established. 

WHITWORTH AND ARMSTRONG FIKLD-QUNS. 

In Oct-ober last some important trials of rifled field-guns took 
place at Fort Twiss, near Shomcliffe, in the presence of General 
Bloorafield, Inspector-General of Artillery, and a large staflF of 
officers. For the first time an open comparison was made between 
the Whitworth and Armstrong Field-guns. Four of the former 
and two of the latter were fired side by side. The Wbitworths 
formed part of a battery of brass muzzle- loading 12-pounden 
— ^the first rifled on Mr. Whitworth's system that have been placed 
in actual service. The Armstrongs were breech-loading iron 12- 
pounders. The brass muzzle-loading gun, which is never out of 
order, never disabled in the breech, and little liable to injury from 
accident or weather, has much to recommend it. France has 
always preferred these guns ; they are worked as easily as the old 
smooth-bores, while, with Mr. WhitwortVs system of rifling, they 
are (as appears from the late Shomcliffe trials) superior in pre- 
cision and rapidity of fire to the breech-loading Armstrongs of the 
service. 

The trials at Fort Twiss began by firing at a floating target, distant 600 
yards ; as the shot fell in the sea, no very accurate comparison could be made 
as to the respective hits ; but, both at the 600 yards range and at the 1200 
yards range, at which the guns were afterwards fired, the Whitworth was the 
first to shoot away ihe flag aimed at. On the whole, the shooting of the Whit- 
worth at both ranges was evidently closer than that of its rival. Both guns were 
tried with shell : the Armstrongs fired the compound percussion shells, maoj 
of which burst high in the air, and of course ineffectively. The Whitworths 
fired a new kind ot shrapnel, under the superintendence of Colonel Boxer, who 
has, by permission of the War-office, rendered Mr. Whitworth most valuable 
assistance in perfecting this new projectile. It is ignited in front, like the old 
shell, by means of the simple Boxer time-fuse, and all the complication of per- 
cussion ^paratus is dispensed with ; at the required moment the ourstingcharge 
blows o£r the front of the shell, scattering from 40 to 50 bullets of lead and 
se^ents of iron, all of a size large enough to be effective. The iron case <^ 
this shrapnel, when fired at long ranges, is not broken up, but weighing 7 lb. 
or 8 lb., it acts as a solid shot, and remains effective after it has ddiverad its 
contents in a diverging shower. So that, while the bullets and segments 
would take effect upon a group of artillerymen, the heavy hollow case would 
smash a gun carnage, or otherwise disable' a gtm. If required for short 
ranges the iron can, be burst into fragments by increasing the bursting 
charge. 
The practice with these terribly efficient projectiles was, on the whole, ex- 
•ceJIent; very few burst short. Perhaps the moat interesting part of the 
triaJa waa a comparison made between th6 Whitwoxllx. wcidL kxraaVccrti^ cqm^ 
^JA regard to rapidity of fire, in which the advantage ^vea otiVXi© «v^^ ol ^% 
^^tfrortJi, Twenty rounds were fired from eac\i gau aa T«^\«ii »a ^«1 
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Mnld be served. The first gnn that completed its twenty rounds was a 
Whitworth, which finished in 13 minutes ; the second, an Armstrong, which 
Ifldahed in 15i minutes, the Whitworth proving the victor by 2\ minutes. 
IUb reaolt was owine io the simplicity of the method of loading and serving 
tte muzale-Ioading Whitworth — the drill, in fact, being that of the old 
mooth-bore. All the guns were further tried bv firing from each a hundred 
oooaecative rounds. The Armstrougs were firea with lubricating wads, and 
were washed out, and changed their breech-pieces as often as they became 
ffisabled by being overheated. The Whitworths all completed their 100 
ronnda without being washed out at all, and without usinfi any lubricating 
wsds. The loading of the guns was as easy at the last round as at the first. 
This practical proof of the eiBciency of the brass muzzle-loading guns will be 
very ^ratifying to those who prefer their simplicity to the complication of the 
breech-loader. In point of economy the use of the brass guns is advantageous 
both as regards first cost of manufacture and non-liabiUly to injury from 
exposure to weather. 

The real secret of making the Armstrong gun (says the 
Mechanici* Magaaitie) may be told in two or three words. It con> 
" I of winding bars of red-hot iron into a spiral coil, welding 
L together in one massive tube, boring them out, and then 
shrinking one over the other till the requisite strength and thick- 
nesB are attained. It is then a mere rifled tube with trunnions. 
A hole is cut for the breech or vent-piece to drop in, and a lever 
screw put at the back to close it up, and then all is finished. But 
for the manu&cture of each of these component parts the most 
exquisite skill and the most wonderful mechaiiical tools are 
requisite. The tubes are forged together as clean as castings, and 
the Tent-pieces are gauged with Whitworth's gauges to the 
1-lOOOth of an inch. The 1-lOOOth of an mch has been till now 
an imaginary standard, but in the Boyal Gun Factory at Wool- 
wich it is an actual fact that this perfection of fitting is attained. 

The 300-pounder Armstrong gun has been proved at Shoe- 
bnnmesa as a smooth-bore. The proof consisted of four rounds 
•—the first with 60 lb. of powder, the second with 70 lb., the third 
with 80 lb., and the fourth with 90 lb. After the proof, further 
experiments were carried on with the same gun, to ascertain the 
initial velocities obtained with large charges of different kinds of 
powder. 

THE HOBSFALL GUK. 

Thb Iron Plate Committee having concluded their experiments 
with the Horsfall Gun, this powerful piece will be removed to Liver- 
pool, the Mersey Company purposing to obliterate the damage 
sustained by the bore while lying so long on Portsmouth beach. 
With this and some other improvements, it is confidently antici- 
pated that the gun, when properly "sighted/* will shoot as 
accurately as a rifle up to 2000 yards, and may yet realize the 
intentions of the donors in being * * used against the enemy " from 
a shield ship. In the early trials at Shoeburyness the Horsfall 
made eight consecutive shots at 600 yards, fitted with the cotutelotl 
brass sights, which only varied 18 inches from the mettnYvu^ •,>avx\. 
ja later practice against the Warrior target merely 8ti \«m^w*JC7 
rooden tangent was U8ed.-^Army and Navy Gfazcttc. 
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The Mersey Company state, with regard to the practical infor- 
mation obtained by the late experiments, besides the fact of this 
now old- fashioned gun being the first that ever thoroughly and 
•effectually pierced the Warrior target, the point of greatest im- 
portance is that this gun, having been forged solid, presents a 
marked contrast to other wrought-iron guns of later niake, which 
are built up ; and the comparison is quite in favour of the solid 
gun, both in its resistance to the explosive force of powder and its 
endurance of the cold neglect of months of exposure on a wild 
seashore, with every tide washing into and over it. After having 
between 7000 lb. and 8000 lb. of powder, and upwards of 60,000 lb. 
of shot blown out of it, the bore is perfectly uninjured, the 
searchers from Woolwich not being able to detect any iteration ; 
and the action of months of rust by the sea-water only enlarged 
the bore 100th part of an inch. 

The gun is to be returned to these works to have the original 
flaws, not in the bore, but at the end of it, cut out and replaced 
by a screw, when there is no doubt that the gun will be as perfect 
.as new, and will still remain, as was officially reported seven years 
ago, quite fit for Her Majesty's service, and when new and modem 
sights are placed upon it, in place of the damaged and imperfect 
ones, there can be no doubt that its practice will be as much 
more exact than any other smooth-bore gun, as its bore is 
^eater. 

In conclusion, although the Horsfall is the largest wrought irdn 
gun made, yet, if larger are required, it is believed that modem 
machinery will as easily make g^ns of more than double the size, 
and to propel shot at as high an initial velocity as that lately 
obtained with the 13-inch gun. 

^ MB. SCOTT RUSSELL'S TABGET EXPERIMENTS. 

The Experiments at Shoeburyness against Mr. Scott Russell's 
Target will lead to conflicting opinions and statements respecting 
the comparative merits of steel, cast-iron, and wrought-iron shot. 
II expense were no object, the penetrating power of steel shot 
would recommend it. Wrought iron, in some respects, is superior 
to cast-iron, but the latter has prodigious powers of destraction, 
owing to its splintering properties if it makes an entrance. Sir 
Willmm Armstrong's 150- lb. smooth-bore was fired with a 
wrought-iron shot and a charge of 50 lb. of powder at the usual 
distance of 200 yards against the target, and hit it in the strongest 
part. The weight and thickness of Mr. Scott Bussell's tiuget 
are greater than bhe Warrior's; but, although the tremendous 
projectile bounded- back flattened from the iron side, it made a 
hole right through, and drove a flight of iron fragments into the 
wood-casing at the back of the' target. If one shot did this, 
what would half-a-dozen do ? We have got nearly to the length 
of our tether in regard to the thickness o£ ig\a.t\u^^ Wt \t \a be- 
coming tolerably clear that at short ranges \]h© mo^wiv M\55^s£r3» 
y^Jt baa time enough to do its work, will demo\\a\i t\i^*^^^^^w:^\ 
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and when we get rifled guns of similar large calibres to the smooth 
AnnstroDgs, we shall be able to increase the range of our destruc- 
tiveness. Is it not astonishing that the public should be told that 
the 150 lb. Armstrong had been ruptured and ruined, when we 
find it actually in full blast with 50 lb. of powder at Shoebury- 
sess? — Army and Navy Qaaette, 

inCW GUNPOWDEB. 

A New CKmpowder was tried at the late Frankfort shooting- 
feast, apparently with success.- Its merits are, a lower price, 
a leas weight, a more effectual action, than the general powder, to 
which a more important merit is added — that after thirty shots it 
leff the barrel as clean as it was before firing. Its colour is 
yellowish brown; it is granular, and looks like decayed wood 
ground small. The inventor is a Prussian artillery captain 
in Spandau ; and his invention is being tested by the Prussian 
GoTemment. 



GUNPOWDER SUPERSEDED, 

Hauftxann Schmidt, a captain of artillery at Berlin, is the 
originator of this discovery, whose idea was subsequently imitated 
and improved by Colonel von Uchatius. The latest explosive 
material consists of the flour of starch, which, boiled in a peculiar 
way with nitric acid, possesses a &.r greater projective force than 
the gunpowder in ordinary use. It has also the great advantage 
of not fouling the piece to any appreciable^xtent, and, from the 
nature of the materials used, is produced at a far cheaper rate. 
Another point in its composition which recommends it especially 
for fortresses and magazines is the facility with which the ingre- 
dients are mixed together, thus rendering it possible to keep them 
separate until want^ for actual use. In this state the powder is 
non-ea^losive. The experiments now in course of progress in 
Vienna and Berlin are said to leave little doubt as to its general 
adoption in the Austrian and Prussian armies. 



A NEW SYSTEM OP ARTILLERY. 

GsKKBAL Vandbnburgh, of New York, who has been engaged 
lor some time in this country with experiments in gunnery, has 
made public the results in a lectura before the Boyal United 
Sendee Institution. • 

This remit is'a New S^tem of Artillery, by which a grou]^ or cluster of shot 
are prqjected, with the highest attainable range and precision to each, the 
enmp being such as to sweep and cover the lurgest ar^ of space with the 
dflrtrayisg force. 

He exhibited the parts of [two guns, 'one projecting 91 2-02. shot, the 
otbar 85 of tiie refi;iilation weight of 530 grains each. 

13ie gODS are similar in form, of no greater weight, and dischai>ged in the 
aama manner, and with the same facility and rapidity as any single shotted 
breeeh-loa^mg gon projecting the same weight of metal. 

Ooe is B IS-pounder and one a ^pounder; each is compoBed. oi tk <^X]i!E^At o'l 

bcB or ean-barrela, oorreepondine to the number of Bnot. 

\was demonatnted thatJeaa weiebt of mof^l waa vani^;«.<^A ;« rvi-vr* *v* *5h 



It 



btmdnd tabes, or bores, for projecting a given weight oi maUex, ^^ca w3o- 



\wo 
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divided into bo many small shot, than in one tube or bore, for projecting tUs 
matter in one shot. He also referred to experiments, showing that eaeb 
of these small shot can attain as great accuracy at long range as the largar 
mass. 

The nnion of these tubes, in a hollow cylinder, or outer case, so as to assniM 
the same general form as ordinary artillery, without impairing the indepen^ 
dent capacity of each to do its duty, was also explained. 

One hundred and sixty-three of the Enfield gauge tubes, for projecting 8-oi, 
solid shot or shell each, making a 20-XH>under eun, are less than one foot ia 
diameter ; whUe 365 of the " small bore " make a gun of no greater dimMk 
sions. The breech is extremely simple, each tube or bore has its separato 
charge-chamber, the whole in one blocs or piecer. A powder-charger (a small 
brass case) instantly drops a measured charge of powder into eacdi at tiw 
same instant, and a cluster of shot corresponding to these chambers are placed 
in 'them with the same ease and facility as if there was but one shot. Tbe 
ignition is from a common centre, from which the fire is radiated to all the 
chambers. The group of shot diverge slightly on leaving the muzale. tf the 
barrels are arranged parallel to each other the mechanics defects give a good 
duster for extreme range, and will disperse the shot something over 100 fert 
at a mile. If greater divergence is required, the muzzles are slight^ sepa* 
rsted or set divergent. — Meehanieg* Jlagcucine, 

AUSTRIAN GUNNEBT SXPEBIHENTS. 

The Austrians have been steadily pursuing a systematic course 
of Experiments with Gun-cotton, and not only have they perfected 
this material so as to use it in field-guns, but have also been led to 
investigate the properties of metals, with the view of finding an 
alloy which would impart hardness to copper, and enable them to 
obtain a peifect, safe, strong, and durable gun. This they have 
now effected, and it is said that their gun-metal, by the additicm 
of a small quantity o( iron, has been made very hard^ and also 
exceedingly tough and elastic. One great advantage possessed by 
this gun-metal is, that it can be recast at small cost if the ffons 
become damaged, or the rifling prove unsatisfactory. The field- 
pieces have been rifled with groves, which help to support the 
projectile in centring upon a rounded bearing. The projectile is 
of iron only, indeed nothing else would withstand the force of the 
gun-cotton, which is more instantaneous in its explosion than 
gunpowder, and therefore a higher velocity can be obtained with 
a much shorter gun. The Austrian Government is now about to 
cast large ordnance, and if the reports given to us be correct, thej 
have certainly hit upon the right metal, as it withstands the 
blows of shot fired at it much better than any material which we 
have yet used in England. — Army and Navy Gazette, 



IRON-CLAD NAVIES. 

^ Mr. Donald M'Kat, the American shipbuilder, has furnished to 
the Boston Commercial Bulletin an interesting account of the Iron- 
clad Vessels of England and France. France has 10 iron-cased 
floating batteries, 4 large iron frigates, and 2 rams, and has oa 
the stocks 10 iron frigates and 4 batteries, which can be completed 
in one year, if necessary. The English have 6 iron frigates, but 
sre building 7 iron ships, and are casing 5 or 6 ships with iron* 
Mr, M'Kajr tbinkB these French and 'EA^\a\v «\a.^ «2LHa^g!J0[^!5t 
superior to the American Monitors, wVkicVi'Vie wc^* c».iflVQ\.\w«k\s!L>» 
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faeavy seaway, and a heavy frigate would run them down. Mr. 
}€Kaj says : — 

"If we compare with these immense fleets the iron-eased navy of the 
United States impartially, we have to acknowledge that in case of a war with 
eitter of the above Powers we should have to keep entirely on the defensive, to 
submit to a disgraceful blockade, and to leave our merchant ships all over the 
Aihe to the mercy of our enemy. All the Monitors which we are building by 
ue dozen are very well to defend our harbours, but they are entirely unnt to 
break a blockade or to act on the high seas; for to say that these vessels are 
good sea-boats, or suitable for men to live in, is simply ridiculous, in which 
statement I shall be upheld by all experienced sailors and shipbuilders of any 
note. With their very light draught of water these Monitors never can obtain 
' '* ' ^ degree of speed, and if ever they should fall in with any of the large 
8 in deep water they will be terribly handled, and in all probability run 
Do not think that this could not be done because the Merrimac failed 
Uk hat attempt to run down the Monitor, She struck with a speed of three 
«r four knots, or even not as much as that, but a mass of 6000 to 9000 tons 
in weight driven at a speed of 12 to 14 knots would give a different result. 
Of aU the iron-cased ships that we have, the only one that mi^ht successfully 
oope with the large English frigates, is the Ironsides, built m Philadelphia. 
She is well planned, and her practical construction very well executed, but 
her speed is too low to use the good points of the vessel to advantage, and the 
way of fastening her plates wilfnot stand the test of a heavy cannonade ; for 
in the eroeriments made in England with armour-plates, similarly fastened 
hj serew bolts screwed in from the inside, the bolts broke off short on the 
iaaide of the plate whenever a heavy shot struck the plate near such bolts. 
It is satisfactory to know that Mr. Webb has got a contract for building an 
iron-eased ship accordinp^ to his own plans. He certainly will produce some- 
thing able to compete with any European frigate." 

In conclusion, Mr. M'Kay suggests the construction for the 
Koiihem navy of 20 to 80 fast iron-cased shell-proof corvettes, of 
about 10 to 12 heavy guns each, and of a moderate draught of 
water, with high speed ; and about 20 to 30 50-gun frigates, not 
cased, for foreign service, and as many sloops of 14 to 24 guns, of 
the highest speed obtainable, so that they may be enabled to strike 
unexpected blows and to evade their iron-cased adversaries, which 
never will obtain the same high speed at sea as can be given to 
them. 

Mr. Hawkshaw, President of the Institution of Civil Engineers, 
in his inaugural Address, remarks : The precise and best mode 
of constructing ships of war is still an interesting problem. 
EKtherto a large amount of wood has been combined with the 
iron. The Warrior has a thick lining of timber between the inner 
skin and the outer armour-plates. A material so soft as wood can 
hardly increase the capability to resist shot ; and there seems great 
difficulty in combining, to any good purpose, two materials differing 
80 much in strength and density. jBesides which, wood rots, and 
is, in ships especially, a perishable material. The probability is 
that iron will supersede the use of wood in a still greater degree, 
and that, by the adoption of improved modes of construction, the 
whole of the iron used in the structure of ships of war will be made 
to add to the strength of the ship, as well as be useful for its 
defence. This is not the case in the present mode oi coi\!B\x\xc\IiQti. 
The armour-plAtea of the Warrior add very little to t\ie ft\,T«ii^Cs\. 
cf tbst Bhip. There aeema to he no good reason w\iy We xx^^et 
tod Jovrer decks, and every portion of the bull o£ auc\i N«s»e^B» 
c 
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should not be of iron. Greater strength would be thereby attsdned 
to resist diagonal and cross strains, and much greater longitudinal 
stiffness would be secured. Ships of war should be constructed 
practically, as far as it is possible, as if welded out of one piece of 
iron ; and if they are ever to be used as rams, this mode must be 
adopted, for it is evident that the present methods of construction 
would be quite unsuited for such a purpose. 

27EW SCBEW BAM. 

A New Yobk paper states that the Dwnderherg is being built 
878 feet loug, 68 broad, 32 deep, with engines of 6000-horse 
power. The hull is built of wood, placed together so as to forma 
solid mass. The decks, sides, and floor are also solid, and of a 
great thickness, so much so, that if the figures were given, all 
would be greatly surprised at the amount of wood used in the con- 
struction. This enormous wooden hull is heavily plated with 
rolled- iron plates, which cover the entire upper portion of the 
vessel, and extend six feet below the water-line. The weight of 
this terrible armour is not fax from 1200 tons. The bow of th& 
vessel, for 50 feet abaft the stem, is of solid wood, with no space 
between the sides of the vessel, this being covered with iron, fonn- 
ing the most gigantic Kam on record, having powers of resistance 
unequalled in every respect.. The sides of this vessel above the 
water-line are seven feet thick and of solid wood, added to which 
is the heavy iron-plating. This vessel has two rudders, one at 
each end, so protected, that should one become disabled from any 
cause, the other can be easily used. The engines will give this 
vessel a very high speed, so that when she strikes a vessel she 
would crash through her with perfect ease. Above the main deck 
the build is very peculiar, but at present cannot be described. In 
addition to a large casemate, containing heavy broadside giuis^ 
there will be two of Ericsson's revolving turrets, each containing 
two fifteen-inch guns. The naval register puts her armament down 
at 10 guns, but it will be much larger. The accommodation for 
the officers and men are to be of a superior kind — lai^, airy, and 
as well ventilated as azii ordinary ocean steamer, yet giving to 
them all the necessary security in time of action. In eveiy 
respect she will be one of the wonders of the age. She is intended 
more particularly for harbour defences, but can readily go to sea» 
as she possesses all the qualifications for buoyancy, &c. She will 
be a most terrible afiour, and will defy an^'thing else in the shape 
of an iron-clad. — Tmes, 



CUPOLA SHIPS. 

In a long letter to the Time^ Captain Cowper P. Coles, of the 

Eoyal Navy, shows his claim to be regarded as the true inventor 

oi the form of Iron Ship which is exciting so much attention, both 

fa America and in this country. Captam Colea Aends to the 

-^ffiof drawings of the Monitor, and of a 'v«Bai\woie«aR^Vs\3Msw 

^ tlie Adzairaitj in 1855 ; and Bays v— "1^ ^JnJi W lewi HJmb^tk^ 
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firat vessel, proposed as above stated in 1855, was on the same 
pruunple as the Monitor; having a double bottom ; light draught 
of water, with a power of giving an increased immersion when 
under fire ; sharp at both ends ; a formidable prow ; her rudder 
and screw protected (a most important point) by a projection of 
iron ; the only difference being that the tower is hemispherical 
instead of cylindrical, and was not on a turn-table ; she being 
designed for the purpose of attacking stationary forts in the Baltic 
and Black Sea ; when a part would have admitted of sufficient 
training from tiie vessel itself turning with great rapidity, and so 
that the expense and complication of the turn-table became un- 
necessary. (See report sent from Black Sea, 1855, and the Times, 
November 20, 1855.) A rough modeli made by the carpenter of 
the StromJboli, is to be seen in the United Service Institution." 
It would, therefore, appear that Captain Ericsson, having been so 
unsuccessful with all his own peculiar inventions as he has been, 
now seeks celebrity by appropriating the inventions of others. 

Gapiain Coles exhibited models of these ships in the Inter- 
national Exhibition ; admitting (he says) of from 7 to 8 degrees 
depression. In two this is obtained by the deck on each side of 
the cupola sloping at the necessary angle to admit of the required 
depression ; in the other two it is obtained by the centre of the 
deck <m which the cupola is surmounted being risen sufficiently to 
enable the shot, when the gun is depressed, to pass clear of the 
eater edge of the deck. The drawing, published in 1860, of the 
midship section from which these models were made, also gives 
a section of the Warrior (Figure 5), by which it will be seen 
that, supposing the guns of each to be 10 feet out of water, 
and to have the usual depression of guns in the Navy (7 degrees), 
that the Warrior*8 guns on the broadside will throw the shot 19 
feet further from her side than the shield ship with her guns 
placed in the centre, that being the distance of the latter from the 
edee of the ship, and thus, with the same depression, the shield 
ship will have a greater advantage, which I consider to be an im* 
poitant merit of my invention. The Hoyal Sovereign's former 
deck was flat, but now when completed, it will be constructed 
with a slope similar to those shown in models, when she will 
have the advantage of depressing her guns, so as to hit the water 
at a less distance from her side than most ships in the Navy* 
Captain Coles is now carrying out his invention under the direc* 
tion of the Admiralty. The armament of the Royal Sovereign has 
been fixed upon to consist of eight g^s, protected by cupolas. 
The two centre ones are to be of the heaviest now known, and the 
remaining six to be of Sir William Armstrong's or Mr. Whitworth's 
110-pounders. The Itoyal Sovereign is in a state to enable the 
dockyard people to strengthen her in silch a manner as would 
soable her to carry even a Horsfall gun weighing %i. toma* 

^"KKD rOB IBOK-PLATED SHIPS. 

Ms, A As ALLMVbaa read to the Britiah AjHOOiSk^ioxL «i ^«^«^ 
02 
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" On the Importance of Economizing Fuel in Iron-plated Shipe 
of War," and described a new double expansive marine engine, 
constructed according to his patent by Messrs. J. and G. Benni^ 
exhibiting photographs of the same, taken at their woiks. The 
author pointed out in detail the principles of marine engine con- 
struction, which experience had shown to be absolutely essential 
in order to economize the fuel — viz., full expansion of the steam, 
surface condensation, superheating the steam, heating the feed 
water, jacketing the cylinders, and proportionately increasing 
the boiler power ; and contended that in the ordinary marine 
engines now fitted to the iron- plated ships, though by the best 
makers, and of the most admirable workmanship, economy of 
fuel was impossible. The necessity of largely increasing the 
cylinder capacity to admit of expansive working, rendered an 
entire change in the forms of marine engines imperative ; the 
large diameter short-stroke engines of the present day consuming 
as much as 4^ lb. of coal per indicated horse-power per hour, 
whereas double expansive engines, on the plan suggested, and 
every way suited for Government vessels, would save 50 per cent, of 
the present consumption of fuel. The amount yearly voted for 
coals for the 1^ avy now exceeds 300, 000/. i)er annum, and the 
author stated it as highly probable that it would rise to upwards 
of a million sterling when our iron-cased fleet was complete, 
unless changes were made in the construction of engines em- 
ployed in war steamers. The engines referred to had been 
frequently submitted to our Admiralty, and the author hoped 
there were prospects of his plans being tried ; Messrs. Bonnie 
being prepared to guarantee their efficiency and economy. He 
concluded by referring to the engines proposed by him in 1855, 
and similar in principle to those made by Messrs. Bennie, but 
worked by means of a trunk instead of double piston rods, the 
former plan being, he believed, adopted for the engines of the 
Poonahf now constructing for the Peninsular and Oriental 
Company by Messrs. Humphreys and Tennant. 

Mr. Scott Bussell said they were all agreed that the short- 
stroke engine was wasteful of fuel in marine engines, and of the 
powers to gain speed. The importance of saving fuel to the 
Admiralty was so great that they ought to take the lead in 
experiments for this purpose. Without saying that Mr. Allen's 
invention was the best that could be devised, he would say that 
the combination he suggested offered considerable hopes that an 
economy of fiiel would be attained without reducing the woiic 
performed by the engines. 

WHAT IS IBON? 

This is a question that has recently been asked in the Timet, • 
which gives an excellent summary of the principal phases of this 
extmordinsLry metal, while at the same time tAxsdttxtk^ that the 
question is one wlu'ch at present cannot \>© ixiSiy a»aN««c^. 
±*ure Iron, the writer remarks, is almoat unkjio^wii. NTVa^.^^ 
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call iron is the metal combined or associated with other elements, 
i^ich, though present only in small quantity, may, according to 
their Bumber and proportion, communicate to it widely different 
properties. These elements are chiefly carbon, silicon, sulphur, and 
phosphorus ; but the most important is carbon. It is a simple 
variation in the proportion of carbon, within the limit of about 5 
per cent., which causes the metal to appear in the three well- 
known states of wrought-iron, steel, and cast-iron. As the pro- 
portion of carbon increases, the metal passes insensibly through 
these successive stages. It has recently been nirged that another 
element, nitrogen, is an essential constituent of steel ; but this 
theory has been hotly disputed. Sulphur is the most frequent 
■oaase ofred-shortnesa, and phosphorus oi cold-thortnesa, inwrought- 
iron. One part in a thousand of any one of these elements will 
produce a decided effect on the quality of the iron, either sepa- 
ratdy or combined \ hence the endless diversity in quality of the 
iron, steel, and pig-iron, which we meet with in commerce. 
•Then, again, in the case of wrought-iron and. steel, the quaUtj 
of tiie metal may be greatly modified by the mechanical treatment 
whidi it has received ; and in the case of pig-iron, by the con- 
ditions under which solidification after fusion has occurred. It is 
ft rranarkable fact that, so far as our knowledge extends, iron is 
the only metal which is capable of acquiring such varied and 
useful properties by the operation of such simple and apparently 
trivial causes as those which we have just considered. One metal 
is thus made to act the part of several. The defective state of 
our knowledge of the chemistry of iron is the opprobrium of 
modem chemists. There is no metal of which the sci€7k^, properly 
so called, is less understood. 



CHANGES IN IRON, 

At a meeting of the Manchester Literary and Philosophical 
Society, Mr. Dyer has exhibited a broken screw bolt, 1} inck 
square (used to fasten a cart-body to the axle). The fracture, 
near the head end, appeared very much like one of cast-iron : 
imbedded in the centre of the bar i^as a smooth egg-shaped mass 
jkbont i inch diameter, crossing the fracture, and leaving a cavity 
• as its mould in the metal on one side. He assumed tibiat faults 
like this were probably owing to the rapid processes in use for 
reducing masses from the puddle into bars of wrought-iron, 
whilst the metal was only partially converted to the malleable 
state, as appeared in this sample of bad iron. The iron, in a 
semi-fluid state, is passed from the furnace through a succession 
of rollers, without re-heating or faggoting, as was formerly prac- 
tised, and at once reduced to the sizes required. The improved 
rolling-mills could not, it seemed, ensure improved qualities of 
wrought-iron, whilst they afforded temptations to -m&kA \\i ias 
inferior to any that could have been made fifty 'ijeai.ra 9tig,o« C^n- 

aideiing the many hazards to wlych life and propftrt^ «c^ cs^oaw^. 

Jn travelling by raUway and otherwise, fronx t\» \iOTi ^^^^aSS^^!^ 
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off in haste," and found in use in engineering constmctions, !t 
becomes important that previous tests should be employed to 
ascertain the real nature of the iron, so as to leave no question of 
its being in a safe condition for the purpose intended, and not 
like this specimen, and like much now-a-days made by pressing 
the half-converted puddle into marketable shapes. 

In connexion with the subject of the slow changes which iron 
undergoes, M. Breguet, of Paris, stated that in their furnace for 
preparing soft iron, he had observed a remarkable case of crys- 
tallization of wrought-iron. One of the furnace bars became 
brittle. ; and on breaking a portion of it, he found it to contiun a 
large cubical crystal of iron, each of whose sides measured five 
miUim^tres in length. This singular specimen is now in the 
possession of M. Balard. — Mechanics' Magazine, 

HABDENING IRON AND STEEL. 

Mr. E. Partridge, of the Patent Axle Works, Smethwick, has 
provisionally specified an invention which consists in first heating 
the Article to be Hardened in a bath of lead or other suitable 
molten metals, or in a retort, so as to be protected from the 
direct action of fire. In applying to it, either in the bath or 
retort, or immediately on its withdrawal therefrom, a composition 
presently to be described either in powder or liquid, in some cases 
the article is returned to the bath or retort after such application. 
In preparing the composition he takes prussiate of potash or other 
substance containing cyanogen, or possessing like chemical pro- 
perties, and reduces it to powder. He mixes with it powdered , 
nitre and common salt, and sets fire to the composition. He 
takes the resulting ashes or substance remaining after the firing, 
and powders it. The powder liquefies under heat, and he uses it 
alone or mixed with charcoal (animal or vegetable), or other 
suitable form of carbon ; or he liquefies the powder by dissolving 
it in liquid ammonia or other suitable solvent, and applies it to 
^he articles to be hardened in a liquid state. — Builder, 

MANUFACTURE OP STEEL. 

An important discovery has been made by Mr. Anderson, 
the Assistant-Superintendent of Woolwich Arsenal, of a simple 
process by wh^ch Steel is rendered as tough as wrought-iron 
without losing its hardness. This change is effected in a few 
minutes, by heating the metal and plunging it in oil, after which 
the steel can be bent, but scarcely broken. The value of this 
discovery will be at once appreciated by those who are aware of 
the difficulties hitherto experienced in obtaining a suitable ma- 
terial for the interior tubes of built-up guns. The steel vent- 
pieces, which cost several thousands of pounds, and were virtually 
condemned, can now be brought into use; and while congra- 
tulating Mr. Anderson on his valuable d\aco^er^,^\:i\<^k U^ in 
jStf^ merely the result of careful expenmenV., nt© loai^ cx.^t«s.% «. 
^opethat the servicea of this Tery eminent TOftcYiwivi V^ twjsJvn^ 
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aa appropriate reward. We cannot forbear mentioning tliat the 
bullet-making machine alone would be sufficient to stamp the 
reputation of Mr. Anderson as being one of our ablest mechanical 
en^eers, and to show that the right man has been, for once at 
least, put in the right place. — Army and Navy Qazette, 

BASSEMEB STEEL. 

At a meeting of the Manchester Literary and Philosophical 
Society, Mr. Brockbank has exhibited some samples of steel 
manufactured by Mr. Bessemer's process. These specimens, 
report the printed Transactions of the Society, had been bent and 
twisted cold^ and showed a remarkable degree of ductility. He 
stated that the Bessemer Steel was one of the most plastic and 
manageable of metals, — more so even than copper. It could be 
bent, flanged, or twisted, either hot or cold, without annealing, 
and over a considenlble range of temperature, which is not the 
case with ordinary steel or copper. A plate of 18 inches diameter 
had been forced through a series of dies until it formed a tube 13 
feet long and 1} inch diameter, without any crack or flaw. In 
drilling a circular hole into a plate, continuous shavings are 
formed ; whereas in copper, Low Moor plates, or any other metal, 
the shavings break into pieces ^ inch long. Thin sheets of 
Bessemer soft steel can be bent backwards and forwards hun- 
dreds of times without a fracture, and are almost as flexible as 
paper. 

At the Franklin Institute, Mr. J. W. Nystrom has exhibited 
some specimens of iron and steel, manufactured at his establish- 
ment, Gloucester, N.J., by Bessemer's process, and made the 
following observations: — "The cast-iron is smelted in an ordi- 
nary cupola, from which it is run into a barrel-shaped furnace, 
where air is blown into the molten iron for about ten to fifteen 
minutes, — the time required for decarbonizing it to steel or 
wrought-lron ; after which it is run direct from the steel furnace 
into moulds of any desired shape. Ingots thus cast can be taken 
direct to a rolling-mill or steam-hammer, and worked in the one 
original heat The steel furnace now in operation is for acting on 
3000 lb. cast-iron at a time, which gives about 2600 lb. of 
wrought-iron or steel. By the process known as Bessemer^s the 
ingots are rolled out to finished iron in the fii-st original heat, and 
sb^ is hardly perceptible. A great many parts of machineiy 
which in Europe are made of wrought-iron or steel are in this 
4K>untry made of cast-iron. Now, by this process, such parts can 
be cast direct of steel or iron, which will materially reduce the 
weight and increase the durability of the machinery. ^ I consider 
the process to be of the greatest importance for railroad iron, 
such as wheels, tires, frog-plates, rails, &c.'* 

STEEL PENS IN FBANCE. 

Teos manu&ctare of Steel Pens is now extenaweYy oaxtYQi^ QiT\.\n. 
Fnuiee, though the material Used therein ia impotl^ «\iaa^ 
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exclusively from Sheffield. At one establishment at Boulogne, 
that of Messrs. Blauzy, Pore^ and Co., no less than 45,000 gross 
of steel pens are turned out weekly, in addition to (something like 
eight tons of crinoline. The manufacture of this latter resembles, 
to a certain extent, that of steel for steel pens, and hence the com- 
bination of the two branches of industry. Messrs. Blanzy and Go. 
employ in the whole 600 hands, the majority of whom are females. 
The superintendents of the various branches of this extensive steel 
manufactory are, however, without exception. Englishmen. Thero 
is no doubt that the comparative cheapness of labour in France, 
as compared with its price in England, contributes to make the 
French steel pen manufacturer a formidable rival to the Englisk 
producer of those indispensable articles. Still there seems to be 
**room enough for all," as the demand for pens hourly increases. 

JONES'S PATENT MASKING MACHINE. 

This new mechanical contrivance for preparing the edges of 
discs of metal, intended for coin, or what is known among th» 
initiated in money-making as a " marking machine," is in use at 
the Royal Mint, Tower-hill ; and since the introduction of the 
Patent Marking Machine to the coining depaiiment, it has had 
transferred to it the whole of the work which formerly required 
the services of eight ordinary machines. 

So universal is its application, and so rapid and exact is its 
action, that we were not surprised to learn that other mints were 
beginning to appreciate its usefulness, and to adopt it in place of 
the antiquated machines for the same purpose hitherto used. Tw» 
of the machines have just been finished and forwarded to India for 
the Madras Mint. The machine raises the protecting edges on 
gold or silver coins at the Mint at the rate of about 700 per 
minute. 

Some idea may be formed of the simplicity and durability of the 
patent marking machine of Mr. Jones — who, by the way, is & 
Mint €m]^loyi — when it is further stated that one machine has 
operated upon the whole of the coinage, gold, silver, and bronze, 
struck at the Royal Mint during sixteen months, and this without 
renewals or additions of any kind. Messrs. Watt and Company, 
of Soho, near Birmingham^ who are the contractors for upwards 
of 1700 tons of the new bronze money, now so largely and 
satisfactorily in circulation among Her Majesty's subjects, adopted 
the new marking machine many months since, and report highly, 
it is said, of its merits. — Mechanics' Magazine, abridged. 

PREVENTION OP BUST. 

Messbs. T. JLsn E. Mtebs have patented the following com- 
position for Preventing Rust on bright steel, iron, brass, or metal 
surfaces. The patentees say : — Take, say 10 lb. of gutta-percha, 
20 lb. of mutton suet, 30 lb. of beef suet, half a gallon of sweet 
oj7, two gallons of neat's- foot oil, one gaVlon oi o\\o^ AiXv^^Tcvft, Kti\ 
Jialfapint ofroae-piak, or other suitable peTixxmm^ wi^ <io\wxrvsk!^^ 
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xnaHer. These ingredients are gently simmered until the whole 
is dissolved and well mixed together. When cold, the composition 
is ready for use. 

NEW MINERAL PASTE. 

A NEW material has been produced by Mr. J. S. Manton, of 
Begent-street Works, Birmingham, which is said to be likely to 
enter largely into the manufacture of many articles in connexion 
with the Birmingham and Sheffield trades. The new material 
consists of mineral, earthy, arenaceous, or other such substances, 
including animal shells of all kinds, as pearl or oyster, glass, 
pebbles, marble, slate, ballast, or slag. These are powdered and 
amalgamated into a Paste under a great heat. In this state the 
materia], as a plastic composition, is capable of a very extended 
application to the fine arts. It can be readily transferred to dies, 
and will receive the sharpest impression. It may be made of any 
required colour, and is susceptible of high polish. 



NEW GUN- METAL. 

A CoBBESFONDENT of the Times communicates the composition 
and mode of forming the new alloy which has been proposed in 
Austria as a substitute for ordinary Gun- metal, consisting of 
copper and tin. It is composed of 60 parts of copper, from 34 to 
44 of spelter, from 2 to 4 of iron, and from 1 to 2 of tin. The 
iron, which must be wrought-iron, is put at the bottom of a 
crucible with the copper upon it, and the whole exposed to a very 
high temperature. The tin is then added, and afterwards the 
spelter. The metal is stirred, left for a minute or two, stirred 
again, and afterwards cast. A 12- pounder gun made of this alloy 
was heavily charged with powder, rammed full of sand, plugged 
at the muzzle with a piece of iron, and in this state fired. All the 
gas resulting from the ignition of the powder escaped through the 
toQchhole ; and not only was the gun found to be uninjured, but 
on careful examination not the smallest alteration in its internal 
diameter could be detected. This indicates extraordinary tough- 
ness and elasticity. The preceding information has been personally 
communicated by the inventor with full permission to disclose it. 

IRON STREET PAVING. 

The Poultry has been laid with this new Pavement, which is a. 
modification of Knapp's patent, and consists of heavy cast-iron 
sections, hollow and hexagonal in form, locking together at their 
junctions, and presenting numerous small projections over their 
upper face. These sections are solidly bedded and filled to the sur- 
face level with ballast, well rammed, and next to the kerbs the 
blocks abut against Bedman's cast-iron trams. Greatly increased 
durability, together with sure footing, is expected to \>e ^-aAn^^Xs^ 
this mode of paving, the granite being found \ina\Ae to V\t>as\a.Tidu 
for any length of time the immense traffic pasamg o^ex ^Jdva ^ot\* 
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length of street. An adjoining portion has been laid with granite 
paying, in combination with Carey's cast-iron wheel track. In this 
invention the side towards the centre of the roadway is notched at 
intervals to admit the ends of the granite sets, the other side abut- 
ting upon the iron drawing kerb, and thus is obtained a good track 
for the near wheels of carriages and a channel for the sorfiuse 
drainage. Tliese works will afford a favourable opportunity for 
comparing the respective capabilities of iron and granite paving in 
one of the most crowded streets of the metropolis. The work has 
been done, under the direction of Mr. William Haywood, the 
engineer to the Commissioners of Sewers, by Messrs. Crook and 
Son, and Messrs. Eansome, of Ipswich. 

ART IN OOPPEB. 

The malleable quality of Copper and its adaptability to the 
purposes of Art have seldom been more fully demonstrated than by 
Mr. Thomas Phillips, of Snow-hill, in a work of very high merit. 
His figure of a ** golden eagle " is the first attempt made to render 
feather for feather in either metal or stone. The eagle, which is 
of the natural size, stands on the summit of a rugged and precipi- 
tous rock, in a bold and threatening attitude. The whole fignre 
is instinct with life, and has more the appearance of a real bird 
electrot3rped by some miracle than aught else to which it can be 
compared. Every one of the minute feathers which cluster round 
the neck, the fine hair-like down which runs from the beak to the 
eye, the soft cushion of plumage at the junction of the wings and . 
body, are here separate, and can be each separately raised by the 
finger. The half hairy, half feathery legs of the bird are wonder- 
ful in the fineness of the down which overspreads them.. The most 
extraordinary triumph of Mr. Phillips's skill, however, is shown 
in the extremely minute feathers which cover the frame of the 
pinions and which conceal the fastenings of the large feathers 
forming the tips of the wings. It would be impossible to overrate 
this portion of the work, so numerous and so thick are the feathers, 
and so soft and deep is the effect produced. The rock which forms 
the eagle's eyrie, a fine mass of tin and antimony in combination, 
is of bold workmanship, and forms a pleasing contrast to the some- 
what dusky colour of the plumage. Nothing can be more happy 
than the colouring of the figure of the bird. The metallic lustre 
of feathers, so difficult to imitate in painting, is here rendered with 
great felicity. Equally good also is the horn-like appearance given 
to the beak and talons, while the yellow and wrinkled scales of 
the feet are lifelike. The mode of colouring which Mr. Phillips 
has employed is a secret of his own, and was discovered by him 
in the course of executing this figure. It is an improvement 
on the old system, inasmuch as it supersedes the aid of a battery 
by a new process of what may be called cold electrotyping. Its 
chief advaat&ge over the ordinary method consists in the variety 
of colouring on the same surface which it aWowa, «i.\idL \^ wsc^-nsst 
economy. For six jeara Mr. Phillipa has "been. em^\o^ft^*m\if«i^- 
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ing this work of art to its present condition. More than 10,000 
feathers, formed from ordinary copper-plate, all made by hand, 
some of whifih had to pass twenty-six or twenty-seven times under 
the hammer and graver, were necessary for the plumage alone, and 
show the unwearied patience and industry employed on what has 
endenlly been a labour of love. — Times, abridged. 



STEAM-HAMMEBS. 

Mb. Feabnley has patented certain improvements in Steam- 
hammers. The patentee forms the steam cylinder annular, in 
order that the ram may pass through the inner or central part of 
such cylinder, and thereby have increased guiding surface in its 
motion, as also to reduce the height of it : and he forms the piston 
annular with rods passing through the head of the cylinder to a 
cross-head affixed to or formed upon the ram, or through the 
bottom of the cylinder direct to the hammer above the head. He 
alao forms the hammer to surround the cylinder ; the piston-rod 
being keyed into the hammer just above the head. In this case 
tiie cylinder is fixed to the upper part of the framing, and the 
firaming below is bored, to receive and guide the hammer in its 
motion ; whilst the inside of the hammer is bored true to slide on the 
cylinder. He also gives motion to the valves of steam-hammers 
hj means of a spiral groove or feather, cut or formed in the ham- 
mer, acting upon a pin or stud in connexion with the valve or 
valves. 

Mr. R. Wilson has also patented improvements, consisting in 
an improved arrangement of valves and gearing for working steam- 
hammers, b^ which the steam may be admitted both below and 
■ above the piston to which the hammer block or ram is connected, 
or only to the former when required. The improvements in valves 
for steam-hammers and other steam-engines consist in so con- 
structing them, that their area, and, consequently, the weight and 
power required for working them, are greatly reduced. 



MALLEABLE IBON NAILS. 

the very extensively employed machine-made nails, 
there is another description of nails getting into use, especially for 
fizmg tiles on to the roofs of factories and similar buildings. 
These are Nails of cast Malleable Iron. They oxidize muc|j less in 
damp ur than common iron nails, or even copper ones. To 
manufacture them^ very hot metal is run into ordinary sand 
moulds. These malleable iron nails are very brittle before being 
I^aced in the annealing furnace. Their sojourn in the furnace 
renders them very ductile. They are then put into polishing 
barrels, in which they are cleaned, whereupon they are thrown 
into a zinc bath to obtain a coating. In a foTmer lixmiXi^T ^r^ 
aOoded to amacbine in the Exhibition for casting iiaiXB.— MecilwJi- 
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NAIL-MAKINO MACHINEBT. 

Mr. C. Gdstavson, a Swede, has invented a machine, which 
supersedes all others by combining in itself the proceis of rolling, 
pointing, cutting off, and heading, and producing from bar-iron 
an excellent NaU at very low cost. The rapidity with which the 
nails are produced by this invention is truly marvellous. Using 
bar-iron three-eighths of an inch square, the machine, with the 
labour of only one man or even a boy, will turn out in a day of 
ten hours as many as 15,000 three-inch nails. The nails produced 
are of the very highest quality, the nail being compressed by the 
rolling process, and always having the grain of the metal in the 
direction of the length. The nails are formed with fluted sides; 
which is the most advantageous of all forms, but very expensive 
to produce by any other process hitherto resorted to. By slight^ 
altering and re- adjusting certain parts of the machine different 
sizes and forms may be produced. In working iron the bars are 
heated red hot iu a small furnace placed at the side of the machine. 
The practical efficacy of these nail-making machines is placed 
beyond doubt by the fact that they have been tested by the 
experience of two years* constant work. 



AMERICAN FILE- MAKING MACHINEBT. 

The Commercial Bulletin^ U.S. , states that the manufacture of 
Files by Whipple's Patent Machines is successfully carried on at 
Ballard Vale, about twenty miles from Boston. The factoiy is a 
stone building 276 feet long, 45 feet wide, and three stories high. 
The machinery is driven by two powerful steam-engines, fiie 
steel for the files is cut off the right length by shears. The best 
quality of cast-steel is used, which, after being cut, goes to the 
forging shop, where, under nicely gauged trip hammers, the file 
blanks are forged. From here they go to the annealing furnace, 
where they are partially decarbonized. After this they are 
straightened and carried to the grinding room, where they are 
ground perfectly level, and are then ready to be placed in the 
cutting machines. Eight files are placed in each machine, where 
by the use of revolving cutters, the burs are cut. After cutting, 
and before hardening, each file is stamped by machinery with the 
name of the Company. They then go to the hardening depart- 
ment and are overlaid with a paste of salt and flour which protecte 
the teeth when heated. The skilful hardener, who is devoted 
exclusively to this, dips the file into the '4ead bath," which heats 
it to a low red heat, when it is immersed in salt water, and befove 
it is cold it is straightened, if sprung in the process. The pante is 
then brushed out and the files are put into lime water, remaining 
twenty-four hours, then taken out, dried and brushed ; they are 
then oiled, which preserves them from rust. Every file is tested 
Ifjr an expert by ringing it upon an anvil, and hia sAcustomed ear 
detects any £aw. The least irregulanty in c\s.W.m^*ia T«^Q«i\«^« 
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ALUMINIUM WERE. 

The problem of drawing Aluminium into Wire baa been resolved 
by M. GarapoUy of Paris, an artisan, who now conducts the 
operation in a truly workmanlike manner. He furnishes the 
aluminium wire at from 60 to 100 per cent, cheaper than silver 
wire of the same length. The price of aluminium is always about 
200 francs per kilogram. For the purpose of drawing it into wire 
they commence wiUi rods of aluminium of one mhtre in length and 
twdve millimetres diameter— these the inventor easily reduces to 
wires of the size of a hair, and many hundred kilometres in length. 
These products appeared in the International Exhibition, where 
were exhibited articles of lace work, such as epaulettes, embroi- 
deries, textile fabrics, entire head-dresses, with mounting and orna- 
ments constructed entirely of aluminium. These aj*ticles are 
remarkable for their lightness, and they show that a novel manu- 
fiu^ore has been created by the new process of drawing aluminium 
into very fine wire. — Mechanics' Magazine. 



ALLOYS OP ALUMINIUM. 

Two Alloys of this metal have been manufactured at Newcastle, 
viz., copper 95, aluminium 5 ; and copper 92| to 7^ of aluminium, 
and called by those working them aluminium bronze. We have 
examined both proportions, and give preference to the 74 per cent., 
especially for colour. The hardness appears quite equal to the 
b^t brass, while the colour is that of rich gold ; it takes a high 
polish, and appears to work soundly. We recommend experiments 
with this latter, namely, 7i aluminium bronze, to our readers, and 
suggest that particular attention be paid to the efifect of atmo- 
spheric moisture with varying temperatures, as it is represented 
nM to tarnish. If such be the case, its employment for the frames 
ef watches and chronometers might save much labour and expense. 



NBW PRINCIPLB OF SHIPBUILDING. 

A VESBSL has been launched from the yard of Mr. J. Roblnsor^, 
Duke's Dock, Liverpool, in which a new and important Prin- 
ciple in Shipbuilding has been introduced. The vessel draws 
about Sj^fL of water, will be able to proceed to sea without any 
ballast, and will take the ground with perfect safety. She has 
the peculiarity of being almost flat-bottomed, and from this and 
other things she is expected to be capable of carrying a very large 
qoantity of cargo in proportion to her tonnage. Her bilge will 
take the ground at the same time as her keel, which is planked 
of wood 10 in. in thickness. Her dimensions are — length, 100 ft. ; 
breadth, 22 ft. ; depth, 12 ft. 3 in. ; and she will carry 440 tons 
dead weight at a draught of about 11 ft. She will be rigged as 
a brigantine, with wire rope manufactured by Messrs. Gamock, 
Bibby, and Co., of Liverpool, but the mainsaiWvW hq^ \i^N« ^xi-^ 
"ga£^*'tbe head of the mainsail hoisting up to Ui© \ie«Aol >i)»aft 
jBAinmas^ and gaff-topsail from the -head of the msAiiV>^\aa»\. Na 
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the end of the main-boom, which it is considered will be an im- 
provement, and add to the yessel*s sailing powers. The vessel is 
intended for the conveyance of machinery, and has an exceed- 
ingly large hatch with two beams at the end close together, with 
a large iron rod passing through timbers and screwed on a large 
iron plate, which makes the beams of the requisite strength witi^- 
out the introduction of stanchions. — Mechcmics* Magazine. 



SHIPS* STEEBING SIGNALS. 

Mr. Gisborke, late Commissioner for Newfoundland in the 
International Exhibition, having obtained a patent for the inven- 
tion of a system of Ships* Steering Signals, has received instruc- 
tions from the Board of Admiralty to fit the apparatus in Her 
Majesty's ship KkadamcmthuSf at Woolwich. The apparatus 
consists of a couple of boxes, placed respectively on the bridge 
and in front of the helmsman, which are connected by means of 
a strong electric cable. On the face of each box are four metal 
flaps, under which are painted the words **port," "starboard,** 
&c. These are worked by the simple touch of a knob or hancUe 
attached to the box, and the orders are replied to in a similar 
manner, without the slightest risk or danger of the order bdng 
misunderstood as at present, by means of the voice. Master 
Commander Sturdee and the officers of the Ehadamamthua, as 
well as several naval men of experience who have visited the 
ship since her return to Woolwich, and have seen the Instrumenti 
all speak of the invention with approbation. 



BOAT-LOWERING APPARATUS. 

Wk have, from year to year, reported the progress of 
Mr. Clifford's System for Lowering and Disengaging Boats, 
the superiority of which to other systems most pertinaciously set 
forth to supersede it, had been generally acknowledged. We 
join, therefore, in the following opinion of the unfair treatment 
which Mr. Clifford has lately received : — ^We share in the surpriie 
which has been expressed by many naval officers at the tenor €i 
a recent order issued from the Comptroller's Department of the 
Navy, directing that all new ships of war shall have thehr boata 
fitted exclusively with Kynaston s disengaging hook. We con- 
sider this order to be arbitrary and unjust. When a legitimate 
difference of opinion existed, the very least the Comptroller could 
have done, would be to have left the shipbuilder or officers of ih» 
ship to decide for themselves. Why impose such a conditioii 
when so many conscientiously consider that Clifford's Bystem la 
the completest and the best ? We assert, with the Ttme$, " that 
Mr. Clifford's boat-lowering apparatus has rendered good service 
in too many instances to be thus disposed of,'* and that the Comp- 
troUer will have to reconsider his decision preparatory to ita 
Jvrocatioth — MechanM MagazvM, 
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ships' BUDDEBS. 
An interesting trial has taken place at Portsmouth of a plan, 
patented by Captain Warren, B.N., for steering ships under steam 
by a mdder placed in the vessel's bow. The chief merits claimed 
by Captain Warren for his Patented Budder are, that it is an 
auxiliary steering power to the ordinary rudder, assisting the 
ship to turn quicker when necessary, as might be the case under 
the fire of an enemy's battery, and aJso that it should replace the 
ordinaiy rudder in the event of any accident happening to the 
latter, either from the weather or the shot of the enemy. For- 
ward rudders, like screws, require lengthened and expensive ex- 
periments to develope their powers, and are almost beyond the 
means of private individuals. There is, however, no doubt, con- 
nderable merit attached to the plan proposed by Captain Warren, 
but the experiments require to be carried out on a larger and more 
perfect scale than the above. 



PBOTECTION OF SHIPS* PBOPELLBBS. 

A TBIAL, by order of the Admiralty, has been made at Ports- 
month of the Cuimingham plan for protecting the screws of steam- 
shipe from fouling by underlying warps, wreckage, or other floating 
material, with a small screw yacht, belonging to Mr. Cunningham, 
the patentee of the system of reefing topsails from the deck, and 
fitted with his ''Screw Protector," which is a simple application 
of radios bars from the inner stempost and deadwood, with chains 
reaching frt>m them to the ship's quarter and keel, and a network 
of rope and chain at the water's edge in the run of the ship. The 
tests first applied were those most likely to occur under ordinary 
circamstances of losing masts and rigging from the effects of the 
weather, or from the shot of an sdversary, in both instances 
being supposed to be under steam with the spars and wreckage 
Bnckmg under the quarters. A boat's spar with loose rigging 
attached, and numbers of ends of ropes floating, to represent 
spar wreckage, was thrown overboard from each bow, fore and 
main chains, checked with guiding lines to bring it under the 
qnart^TB, the vessel yawed wide over in order to bring the wreck- 
age acrosB the vesseFs stem, and therefore as closely as possible in 
eontaot with the working screw (the Swinger gunboat having the 
VMiol in tow at full speed) ; but every attempt to bring about 
a ** fouling** fidled, and the "protector" proved to be thoroughly 
efficient. These tests were next repeated at half speed, and were 
attended with the same results. A quantity of ropes, coir, and 
hamp, was next made up in loose coils and flung overboard from 
each bow, and also from the chains on each side, and the whole 
mus, with their niunerous floating loose ends, were checked 
along the sides of the protectors to give every chance of fouling 
tiie screw. This was, however, again found to be impossible^ and 
fbrther txpeiimeDta in tbia direction were tbeTeioTQ «X>axA<Qiii«\. 
In ibe concluding experiment the schooner was maudA i«A\i^xQnsi 
itastem to the gunboat's stem with a sliOTt \eiigt\i ol\>3K«wrs 
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the gunboat then going a-head at full speed, when the spar and 
wreckage were thrown over from the gunboat between the ends of 
the protectors over the schooner's screw. It, as a matter of 
course, became fouled at once, and gave an illustrative proof of 
the want of some means of protection from floating wreck, 
hawsers, &c., of our ships of war when under steam. The 
■experiments were considered of a most satisfactory character. — 
Times, 



DISC PROPELLEB. 

Mr. J. J. Aston, the inventor of this new propeller, has ex- 
hibited its action by means of a model, in a long trough of water. 
The Propeller consists of Discs attached to the axle of a crankshaft, 
instead of the ordinary wheels with float- boards. The discs are, 
in fact, wheels without the float boards, which have hitherto been 
considered necessary to take hold of the water for the purpose of 
propelling a vessel. The discs were, on this occasion, made to 
revolve by clockwork machinery ; they were formed of very thin 
metal, and passed through the water without causing any dis- 
turbance on the surface, or back water at the stem, and surprised 
all who were there by their eflBcient performance. It is claimed 
for the invention that *'it is the most economical propeller ever 
invented. It entirely prevents that disagreeable and injurious 
vibration of the boat and machinery, caused as well by paddles as 
by screws. It does its work in a manner much more agreeable 
to passengers ; at the same time producing a very important 
saving in the wear and tear of the boat and machinery." 



VENTILATION OP SHIPS. 

A NEW apparatus has been erected on board the St, Vincent^ 
training ship at Portsmouth, by Mr. Wilson Phipson, C.E,, of 
London, for Ventilating the 'tween- decks of Her Majesty's ships 
■of war. The apparatus consists of an air-shaft or cylinder, Ij 
feet 3 inches in diameter, continued in lengths from the upper to 
the lower decks. The first length from the upper deck, being made 
of sheet- iron, contains the fan, at a level with the ceiling of the 
main deck ; and the remainder of the lengths between each deck 
are of sailcloth. The fan is worked from the main deck by a small 
two-horse power vertical engine. This fan consists of two blades, 
set at an angle of about 50 degrees, regulated by a spring placed 
on the spindle. Above the fan is placed a dial to indicate the 
amount of air supplied to the decks below. The amount supplied 
by the apparatus on board the St. Vincent is 508,000 cubic feet 
per hoar. There is no perceptible draught, it is said, produced. 
So far the experiment on board the St. Vincent appears to have 
been successful ; but the St. Vincent is not a seagoing or even 
an efficient war ship, being merely a harbour training-ship, with 
a free communicatioD fore and aft her lower deck, Mkd without the 
znacbinery, stokeholes, and compartments "beVo^ oi out \toTi ^v^. 
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Aoother accoant in the Mechanics* Magazine states : — ^Mr. 
"Wilson Phipson proceeded to explain his apparatus, and made 
experiments by filling the deck with smoke, to point out the 
manner in which the air was renewed and the time required for 
its'renewaL The fresh air enters by an artificial patent windsail, 
containing a ventilator, which is connected with a two-horse power 
steam-engine. Things are so arranged that with 40, 50, 60, or 
80 strokes of the piston per minute, 4, 5, 6, or 800,000 cubic feet 
of pure air are supplied per hour. The supply given depends upon 
the number of individuals, each person requiring a certain amount 
of air per minute, and the apparatus is so disposed that an amount 
a little greater than can ever be required is furnished by the 
machine without any perceptible draught. The air, it appears, 
enters the deck in cyclones which are bipolar, or composed of two 
curves, a curve of maximum and a curve of minimum velocity. 
The' quantity supplied is indicated at any moment by the needle of 
a dynamometer connected with the ventilator. The expense of 
this ventilation, supposing 700 men on board, is about seven- 
tenths of a farthing per man per night. 

8PBAT SUPJ5BHEATING STEAM-ENGINE. 

A 8H0BT time since a patent was taken out in this country to 
generate steam on an ingenious principle, and we now see, from 
the Scientific Ameincam^.tYiBX a steam-engine working on the prin- 
ciple may be seen in New York. " We will briefly state,'* says 
that journal, '' wherein the invention differs essentially from the 
ordinary steam-engine. For the latter, as everybody knows, a 
boiler is used containing a considerable quantity of water, to 
which the heat of the furnace is most directly applied, and from 
which the steam is generated. Such a boiler is a magazine of 
foirce, because it contains a far greater amount of steam and heated 
water than is required to supply the engine at each stroke. Herein 
consists the danger from explosions in common boilers. A hot- 
air engine has no magazine of force like a steam boiler. Its heater 
is supplied with the exact amount of air requisite for each stroke, 
hence its immunity from explosion. This new engine embraces a 
similar principle^ It has a peculiarly-constructed heater, into 
which the exact quantity of water for each stroke is fed, in the 
form of spray, then it flashes into steam and passes over an ex- 
tended heated surface to the working cylinder." The engine 
exhibited is single-acting, and of the following dimensions : — 

Its steam cylinder is 7 inches in diameter ; the stroke of piston, 7 inches. 
It is situated upon a small tank 30 by 34 inches, which forms the bedplate and 
the heater of the feed water. The feed pump has a stroke of one-fourth of an 
ineh, and the water is fed through a ^-inch pipe, the steam heater, outwardly, 
resembling a vertical cylindrical stove. It is 13 inches in diameter, and 30 
inches in height. There are 19 double tubes inside, and the steam passes be- 
tween these and is heated on two sides. The circular grate containing the fire 
is capable of being a43u8tedby a lever and set at any reqmxed d^\,«svQ« tcoTsv. 
the voHom of the ieater. ■ We have examined this engine 5i?0T^QXitt mVXiwwgwt- 
Jt0»ted 0t&un at SO-pound pressure, and running at the tWe ol ^ %tso>tta ^B«« 
mutate. The ateam ezbauata into the tank upon which tlie engox^ ^^wni^a \ v»a 

D 



50 YEAR-BOOK OF PACTS. 

fised water, nearly at tbe boiling temperatnre, is conveyod into the heater in 
a fine shower through a small conical chamber on the top of the heater. A 
amall quantity of superheated steam is contained in the heater, and the feed 
water, in the form of spray, is instantly converted by it into saturated steam. 
The pipe for supplying the cylinder with steam is situated nearly at the 
bottom of the heater, hence the saturated steam formed firom the feed water 
at the top of the heater has to pass in a current between the double tubes on 
its way to the cylinder, and it thus flows over a very extended heating surface 
and becomes superheated. A constant current of steam is maintain^ in tins 
manner over the heated surfaces of the tubes. By such a heater, and scid& 
arrangements of the parts of the engine, nearly all the heat is economized, and 
a perfectly safe steam-engine is secured. If the feed nump were to cease 
working, or the supply of water to become exhausted, the heater would be- 
come like an empty oven after 'a few strokes, and the engine would stop of 
itself. For pumping water, printiag presses, sawing wood, and various ope- 
rations requiring a small motor from 1 to 10-horse power, this engine appears 
to be well adapted, as it is compact, safe, and easily controlled. — Meehania' 
Magazine, 



SAPBTY-VALVE8 OF STEAM- BOILBKS. 

At the Academy of Sciences of Vienna, M. de Burg has 
described his experiments on the mode of action of the Safety-i 
-valves of Steam-boilers. These results are in contradiction \vith 
the theoretical propositions upon which the regulations for the 
dimensions of these boilers have been based : inasmuch as in 
reality these valves do not rise to a height equal to one-fourth of 
their diameter, that is, one or more inches, but only so as to leave 
a passage for the steam whose diameter does not exceed the frac- 
tion of a line. These apparatuses, therefore, cannot fulfil their 
object, which is to give simultaneous issue to all the steam which 
a boiler can produce when it has reached a determinate degree of 
tension, and thus to prevent all danger of explosion. To fulfil 
this purpose they ought to be at least six times, and in some oases 
twenty times larger than the rules prescribe. — VInstUvi, 



NEW MABINE BOILEB. 

D. F. Grikaldi has read to the British Association a paper de- 
scriptive of this Boiler, for generating steam of high pressure. It 
consists of a cylinder nearly filled with tubes, was kept slowly 
revolving during the time of working. Detailed drawings were 
exhibited of a boiler of 100-horse power, which occupied less than 
half the space of ordinary marine boilers of the same power, and 
was of less than half the weight. The firegrate, placed beneath 
the boiler, has the whole shell brought gradually over it, the hot 
gases passing through all the tubes, part of these being covered by 
the water, and part in the steam space, thus rendering the boiler 
a steam generator and a superheater. The plan has been tried on 
land, and details of the experiments were given. 



STEAM BEQENEUATOIL. 

-^T Meaars. OjlUnge^a axle-factory, ^ti^^^to^A, liMsJo^VJo., 
^xpen'meDta have been znade with a Steam 'RegeTaBWu\.OT,"^«.\«c\fe^ 
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by Mr. P. Pigna and Captain Fernandez. Without diagrams it 
is diffioolt to convey a oorrect idea of the invention. A pipe 
receives all the steam that ordinarily escapes after acting on the 
piston, and condenses it in a receiver forming almost a perfect 
vaeanni^ which increases the effective force of the steam on the 
piston. By means of a special pump the condensed steam is sent 
through the regenerator, and Uience by a second pipe into the 
boiler^ which it reaches completely regenerated, and ready to act 
again on the piston in all its original force. The regenerator is 
applicable to all steam- engines, without alteration to the engines 
themselves ; and among the rejsults claimed for it are, — a saving 
of more than 99 per cent, of the feed-wateir, a proportionate 
reduction in the bulk and weight of boilers, and a saving of 50 per 
cent in the fuel required for high- pressure engines, and of 32 per 
cent, for low-pressure engines. The honour of the invention is 
sud to belong, as regards its scientific portion, to Mr. J. Imray, 
an English engineer, and to Mr. P. Pigna, an Italian engineer ; 
and, as regards its practical details, to Mr. F. Datichy, a French 
mechanician. The experiments were considered highly satisfactory. 



THE FIBBT STEAlfER IN BNGOLISH WATERS. 

Letters have appeared in the Glcugow Heraldt in which theho- 
nxrar of putting the FirstSteamer on English Watersis claimed rightly 
for the Scotch shipbuilders ; but the writers of these. letters do 
not agree as to the particular vessel to which the honour is espe- 
cially due, the Margery and the Caledonia being both named. 
In one of the letters referred to the following paragraph from the 
Greenoek Advertiser, of the 12th of May, 1857, is quoted in 
&vour of the claims of the Margery: — **This vessel was taken 
south, along the east coast of Scotland. When she reached the 
Thames the English fleet were at anchor ; she passed close. 
The extraordinary apparition excited a great commotion among 
officers and men ; none of them had ever seen a steamer before, 
and by some of them she was taken for a fireship. She was 
hailed by the nearest man-of-war, and, being answered that she 
was a steamer, built at Dumbarton, on the Clyde, a seaman from 
Dumbarton (aUve in 1857) ran along the deck of the man-of-war, 
■shouting ' Hurrah for Scotland ; Dumbarton for ever ! ' In 
corroboration of this statement we beg to add that the steamship 
statistics of the Thames clearly show that the Margery was the 
first steamer which appeared in that river. The Margery was 
built here (at Dumbarton) in 1814, by Mr. William Denny, sen., 
the father of those eminent shipbuilders our townsmen, the 
Messrs. Denny, for Mr. Andrew Shearer, of West Kilpatrick. 
^e was 56 ft. long, and 19 ft. in breadth over all. In leaving 
for London she was taken through the Forth and Cj\^d<& Q«s^ 
juid coasted up to London, It was on tViiB vo^^^'d >i)lEvsw\> ^uft 
paaaed through the Seet, and created so much a\awvs». 1^ 
D 2 



52 TEAB-BOOK OF FACTS. 

Dumbarton seaman referred to in the paragraph quoted was Johi> 
Richmond, who in his latter, years was employed in the ship- 
building yard of Messrs. William Denny and Brothers, and died a 
year or two ago." The Margery appears to have been sent to 
London towards the close of the year in which she was launched, 
and continued for many years to ply as a passenger steamer <»! 
the Thames, till finally she was broken up not very many years 
ago, and where she was held in great repute as the pioneer steam- 
vesseL — Dwmharton Herald, 



VOYAGES OP THE ** GREAT BRITAIN** STEAMSHIP. 

To the passages of this extraordinary vessel must be traced the 
first practical application, on a large scale, of steam used as a 
secondary, and not as the principal motive power in a vessel ; and 
the remarkable regularity of her passages sufiBciently proves that 
such an adaptation can alone accomplish a voyage of upwards of 
13,000 miles, in a moderate length of time and at no excessive 
expense. ' Going back to 1858 we see that her passage out in 
November was made in 64 days ; home in 67. The succeeding- 
passage in 57 days out, and 62 days home. The next passage 
was 62 days out, and 68 days home. The following passage 63 
days out, and ^^ home. The result of three years* passages 
clearly demonstrates that the use of steam as an auxiliary enables 
the length of the voyage to be reckoned upon with certainty, 
within a day or two, and contrasts favourably with the uncertain 
and often protracted passages of the merely sailing vessel. 



THE "great eastern." 

According to the Nem York TvmeSy Sept. 24, the mammoth 
ship still lay in Flushing Bay, where the damage sustained by 
running on a rock off Montauk Point, on her last trip to this port, 
was being repaired. We learn that the reports of experienced 
divers show that the ship's bottom was opened by the rock 
along a single line of her outer plate for a distance of several 
feet. The. inner *'skin,'* or hull of the ship, was not touched, 
and remains as dry as on the day of launching, and the vessel 
could proceed on her voyage across the ocean to-day with more 
safety than can any vessel having but a single hull. Nevertheless, 
her officers and agents are pushing forward her repair by a very 
simple method, tried once before in Milford Haven witii entire 
success, and which has the entire approbation of distinguished 
American engineers. The mode is curious, and interesting as it 
is simple. A large scow, with sides of proper height, is preparing 
to be used as a coffer-dam. It is made to fit the bottom of the 
vessel at the point of fracture, and its edges are padded so as to 
dose perfectly over any inequalities that may be-found upon the 
Iiall, At the Bide of the scow (or coffer-dam) are two shafts of 
man-boles, which will pass up the side o£ tV\e b\^p, xea^^voi^ ^^-^^ 
^be water's edge when it shall have been sydJMBX.^ \.o \\a ^\Mi^, 
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The scow when sufficiently sunken will be floated under the 
ship's hull, and fastened securely in position by chains hove taut. 
This done, pumps inserted in the man-holes will free the scow of 
water, and admit the men and materials to repair the damage. 
It was believed there would be no difficulty in making the vessel 
just as perfect as before she touched the rock. A few days more 
would give the result of the experiment, if that could be called 
such which has already been once successfully accomplished. In 
the meantime advantage was taken of the opportunity to tho- 
roughly overhaul, paint, and refurnish the Great Eastern from 
fltem to stem. 



DOUBLE SCREW STEAMSHIP, "FLORA." 

The trial of this vessel, which took place on Nov. 7, on the 
Thames, was attended with an unusual degree of interest, in a 
public and official sense, from the fact that the peculiar form of 
the YesseVs construction and the disposition of her propelling 
steam power, if successful on trial, combine the requisites 
required for our smaller ships of war, such as corvettes of the 
Chanticleer and Rinaldo class, and smaller craft, as gun- vessels 
of six guns and less ; inasmuch as she was the representative 
of a claiss of ship capable of carrying a heavy armament of guns, 
with a large engine power, at a light draught of water, possessing 
at the same time a power of manoeuvring in a small space, such as 
could not, under any circumstances, be possessed by a vessel with 
the ordinary single screw. The Flora is an iron vessel of 400 
tons, 160 feet in length, 22^ feet in breadth, and 15^ feet in 
depth, having two independent engines and screws with a 
-coUective nominal horse-power engine of 120 horses, the screws 
working under each quarter, and consequently before the rudder, 
in lieu of the present system of one screw astern and abaft the 
rudder. The diameter of the cylinders is 26 inches, with a stroke 
of 21 inches. Each screw has a diameter of 7 feet, with a pitch 
of 144 ^*^^* ^6 boilers comprise two tubular, working at 80 lb. 
pressure, and one high pressure, working at 50 lb. This high- 
pressure boiler is intended to be used for producing a steam blast 
in the chimney and to dry the steam (by admixture) from the two 
•common boilers. The vessel is schooner-rigged, and without 
yards or any extra weight aloft, giving promise of being a real 
steam clipper— a promise which her performances under steam 
<]nring the day fully confirmed ; for, if her tonnage and horse- 
power are fairly considered, there can be no doubt the Flora is the 
fastest screw steamship afloat. Her builders are Messrs. Dudgeon, 
•of Millwall, both of hull and engines. There is nothing new in 
the idea of the use of two screws in the propulsion of ships, as 
our old floating iron-cased batteries are each ^Ite^m^iXv^^^asfiA 
wajr, bat are worked by one motion from the eng|in©a. TYift PIot% 
however, is the Arat veaael that has been fitted -witYi \.^o ^CKW% 
^d enginea working wparately and independently oi eWiV oVXtfSt \ 
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and herein lies the value of the principle in a military point of 
view, as gfiving a ship a means of rapidly revolving under steam 
and changing her position to any requu-ed point. 



BAILWAT MERRIMAC. 

We find in the Charleston Mercury, July 12, an announcement 
of this terrific war implement and its employment. It is an iron; 
dad battery, moimted on seven sets of wheels, and carrying one 
lai^e rifle gun. The whole machine is propelled by an ordi- 
nary locomotive. It was estimated that the loss to the enemy 
in one engagement with this novel craft had been between 800 
and 1000 in killed and wounded. How important a part was 
played by the railroad battery in this engagement may be con- 
jectured by the statement of a prisoner who was captured on the 
occasion. He stated that the second shell thrown into the ranks 
drawn up in a field, killed and wounded 100 men and 30 
horses. It is believed, also, to have done great execution in the 
woods, and contributed, by the terror inspired by its immense 
missiles, to the easy rout of the entire division of the enemy. 



smith's looomotivb battery. 
This is a design for a small one-gun Battery intended to travel 
on common roads. It is the invention of Mr. F. Smith, of Fer 
Hill, Droxford, Bishops Waltham, Hants. The battery is pro- 
posed to be constructed of iron of sufiBcient thickness to resist the 
shot from such artillery as usually accompanies an army ** on the 
march ;*' its dimensions to be 24 ft. in length, 12 ft. in height, and 
16 ft. in width. These proportions, it is thought, will allow of 
its passing easily along turnpike roads, whose minimum width is 
fixed by law at thirty feet. The battery is intended to be propelled 
by stesun machineiy similar in character to Bray's traction engine ; 
but as the weight must be very great, however skilfully the work 
may be constructed, the inventor has devised a means of preventing 
accidents and consequent delays caused by the wheels that support 
the battery breaking through the crust of the road. He proposes 
to place behind the fore- wheels of the engrine a horizontal roller of 
the entire width of the machine, measuring from outside to outside 
of the axle-boxes, so Uiat, should the small wheels sink below a 
fixed limit, the weight of the engine is at once transferred to the 
larger bearing-surface of the roller. Light and air are admitted 
through a strong grating on the top of the cupola as well as 
through the ports and between the bottom of the cupola and the 
ground, where an opening is left to allow the battery to pass over 
stones and also to allow for inequalities in the road. When in 
action this space will be closed up by an iron skirting, which will 
jbe lowered down horn the inside. The battery will be armed with 
one rMed pivot-gun and twelve breech-\oad\tig"nSL<B*. 'IVi'^VK^^i^^T 
believeB be c&n oonatract a battery tihat, w\\i\i\Va«»iinaM«iOL\. wA 
^^i^ sbAU not exceed the maximum 'weigU \.W^ ox^Scaaai to*^ 



MECHANICAL AKD USEFUL ABTS. 55 

and bridges may be supposed able to bear. — Illustrated London 
News, 



gieabd's new railway system, 
Ghemin de Feb Glissant, has been described to the Academy 
of Sciences at Paris. He suppresses the useof wheels, springs, &c.» 
and transforms the carriages into sledges. To diminish the friction 
be makes the carriages rest on a species of hollow dogs, which 
move on large rails, and he introduces into these dogs water under 
pressure. This water, in seeking to escape, prevents all friction of 
metal upon metal ; the carriages really sliding on a thin layer of 
water, and resistance being almost annihilated. He at first 
thought of employing compressed air, but the necessity of con- 
stantly greasing the rails compelled him to renounce the idea. 
With water there is no difficulty ; and sand or dust produces no 
inconyenience. Through the munificence of the Emperor, 
M. Girard has constructed a horizontal line of fifty yards long. 
He says, in conclusion, ** The results obtained by numerous experi- 
m&ata are such as to dissipate all doubts as to the possibility of 
realizing the ideas which I have put forth on this subject." 



NEW EAILWAY PBOPELLEB. 

An experiment has been made at Nancy with a new Propeller 
-on a temporary railway constructed with rails lent by the directors 
of the Paris and Strasburg Bailway Company. As the inventor 
asserts that his propeller is capable of exerting the greatest force, 
and of propelling railway carriages at the greatest speed, the 
question of force alone was the subject of the experiment. As 
the road was prepared so as to present the greatest difficulties, 
soch as an ascent of three centimetres the mbtre, and two succes- 
fiiTe curves of a radius of 60 ft., it would have been dangerous to 
•proceed at a greater speed than that of an ordinary French train 
(about 35 miles an hour). The success of the experiment was 
complete as to the regularity of the action of the propeller. It 
was admitted by all present that the motion was uniform and 
without any sudden shock. 



NEW TANK locomotive. 

The American Railway Review says: The Tank Locomotive 
. named the Monitor, built by Danforth, Cooke, and Co., for the Hud- 
son River Railway, has some novelties worthy of especial notice. 
It has one pair of drivers, five feet, and two trucks ; the front 
truck tmder the smoke-box, the other under the tank, behind the 
foot-plate. The coal-box is over the tank ; it has an inclined bot- 
tom, the tank-top sloping upward to the water entrance. It holds 
water for about twenty miles. The fuel is CumberWi^co^. 'l^ift 
cbfmney ia donble^the inner chimney being raised. ot\o^«c^\x^ 
the engineman, as he wiabea to vary the draught. l\,\i»ft Wo^«A- 
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water heaters, situated close behind the smoke-box, which is 
square-bottomed. The cylinders, judging from sight, are about 
10 by 18. We shall, as soon as convenient, obtain the dimensi<ms 
of all parts of this engine. Wo hear that its performance is 
entirely satisfactory with a train of three first-class passenger- 
cars. Its usual train is two. It runs the Yonkers train, stopping 
at all stations, and keeps its time without difficulty. — MechiiiiM 
Magazine, 

IRON RAILWAY BRIDGE FOR INDIA. 

The third of a series of twelve spans which are to constitute an 
Iron Lattice Bridge over the river Jumna, near Delhi, has been 
completed by Messrs. Ormerod, Grierson, and Co., ofHulme. The 
bridge is for the East Indian Railway Company, and is from 
designs by Mr. A. M. Bendel, C.E., London. It is constructed 
80 as to answer the double purpose of a railway and an ordinary 
road, the railway being along the top, and the roadway beneath it. 
Each girder is 216 feet long, and this gives a clear span ef 205 
feet between the piers, of which there will be eleven. The twelve 
spans will therefore form a structure having a total length of over 
half a mile. Confining attention to a single span as representing 
the main features of the entire bridge, it may be described as con- 
sisting of two principal girders, with two tops and two bottoms, 
formed of f -inch plates ; each top and bottom being united by 
diagonal lattice-bars, so as to form one main girder, which is 
united to a similar one transversely by means of strong cross gir- 
ders. Between the upper side of the lower roadway and the under 
side of the railway there is a clear height of 16 feet ; and the total 
breadth of the bridge at its centre is 18 feet. It has a slight rise 
towards the middle, being constructed with a chamber of 5 inches. 
None of the rivet-holes in this bridge are punched : multiple- 
drilling-machines, five in number, were constructed especially for 
the purpose. We understand that the Messrs. Cochrane, of the 
Woodside Ironworks, Dudley, were the first who applied this pon* 
derous machinery to bridge-building. The holes made in this 
manner, besides being more accurate than when punched, are said 
to leave the iron much stronger, and its fibre uninjured. The iron 
has been supplied by the Shelton Bar Iron Company, near Stoke, 
and was required to bear a tensile strain of twenty-one tons to the 
inch of section. The breaking strain is estimated at from 2500 
to 3000 tons, equally distributed. — Builder, 



RAILWAY ACROSS THE PYRENEES. 

On August 21, the first Railway Train, drawn by locomotives, 

crossed the chain of the Cantabrian Pyrenees, over the northern 

division of the Tudela and Bilbao Railway, from the sea-port of 

Silbao to the town of Miranda on the Ebro. The d\&taxiCQ lyatween 

titeffe two towns is about sixty-six^ English mWea, oi -wVSs^ cr?«c 

ybrt^ are in ascending from the coast to the B\xmm\t, ^\^'^ ix.. «3ow^ 
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4he sea, being the lowest col or pass in the whole range of the 
Pyrenees. The average rate of ascent from the sea is 54 ft. per 
nule ; the maximum ascent is 76 ft. The predominant curvature 
las a radios of only 300 yds., and the curves are continually re- 
TerBing. There are two points on the line at the entrance of the 
Basin of Ordima, distant only 600 yds., measuring across the gorge 
or neck of the basin, which are fully 8^ miles distant from each 
other in travelling along the line, and which diflEer 466 ft. in level. 
The time taken in the transit is 2| hrs. ; and the scenery, as may 
be presumed from the locality and from the frequent change of 
direction on the line, is magnificent and varied. The last glimpse 
of the northern landscape the traveller has is over the Gujuli 
waterfall, and down to a depth of 400 ft., to the bottom of the 
ravine mto which it falls. The descent on the southern side is 
veiy gradual, the fall being on an average 24 ft. per mile to the 
level of the Ebro. The total length of the railway is 166 miles — 
the length of the portion we have described being 66 miles, and 
the ooBt of these 66 miles more than 1,000,0002. sterling. The 
cost of the whole line, stations, rolling-stock, &c., was 2,500, 0002., 
all the capital being Spanish money, chiefly subscribed in Bilbao 
and its commercial connexions. Not a share is held out of Spain 
or its colonies. — Mechanics' Magazine. 



HOBSK BAILWAT IN SWITZERLAND. 

lis Horse Kailway from Geneva to Carouge — the first section of 
the lines of horse railways to be constructed in the canton of 
Creneva under the concession granted to Mr. Bum, G.E., has 
been opened with the greatest success. The opening of the line 
was celebrated by a local fSte at Carouge, when 7000 people were 
carried from Geneva and back. The fares on this line are the 
lowest ever attempted, and amount to a fraction more than three 
farthings per passenger per mile. This is the first line of horse 
railway that has been laid down on the Continent on the American 
system. The rail used is a grooved rail of peculiar form, which 
presents no obstruction or inconvenience to the ordinary traffic of 
the roads. 



GILES'S NEW TBACTIONtENGINE. 

All engines previously constructed have had their tractive 
efiiciency based alone on friction; that is, the centre of gravity is 
brought over the driving-wheel, and the adhesion to the surface 
(over which the engine travels) is due solely to the hold which is 
afforded by the circumference of the wheel rubbing against the 
ground. 

• In Giles's Engine the direct agent of Traction is gravity, friction 
bein;^ rssed only aa a foundation on which to develops & is^x \i\^«t 
aadmore efScient principle of adhering to the surface oi Wi% e«£^. 
The wheels of the engine merely carry its ^eig\i\,, >n\\W^ >iJsi^ 
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tractive effort is the combined operation of the two forces in action, 
viz. , the power of the steam and the law of gravity. 

The application of this principle to the science of locomotive 
mechanics opens up an entirely new field for the enterprise of 
engineers, as well as the capital and industrial interests of the 
nation, only limited in its extent by that of the untilled and 
untrodden world. By its agency .iron and steam can overoome 
all tractive operations now performed by animal labour with the 
utmost reliability and success. 

An engine constructed on this principle can now be seen in 
operation on application to the inventor, John Giles, 69, T 
hall-street. — Mechanics* Magazine, 



EXPERIMENT WITH A TRACTION-ENGINE. 

An experiment illustrating the power of Bray's Traction-Engine 
for drawing ponderous loads, almost impracticable to horses, along 
our public thoroughfares, has taken pkce in the metropolis. A 
large wrought-iron girder, of the hog-back construction, 74 feet 
long, 5 feet 8 inches high in the centre, and weighing 20 tons, 
had to be removed from the works of Mr. H. Grissell, to the 
Manor-road, Dulwich, there to form part of a bridge for the "Lonf 
don, Chatham, and Dover Railway. 

The journey had to be performed between 10 p.m. and 6 a.m., 
the hours to which the use of traction engines is restricted by the 
police regulations within the metropolitan district. The first 
difficulty was how to get the huge, unwieldy mass out of the yard 
where it had been constructed. Placed upon rollers, it had to be 
raised by means of jacks to a height of six or seven feet from the 
ground. Two strong trucks were put underneath it, the one in 
front being a large four-wheel boiler truck, and the second, which 
bore the weight behind, a very heavy "trolly" with two wheels. 
These trucks together formed the carriage, the girder being kept 
in its position by stout chains passing over it and under the trucks. 
A wooden bolster was placed under the load on the larger truck, 
with a swivel between the fore and hind wheels, by the action of 
which facility was obtained for turning comers with compiu^tive 
ease. Naphtha lamps, to light the workmen and give warning to 
all passers-by, were fixed along the whole line of the girder ; and 
thus equipped, with the traction engine yoked in front, the massive 
load went upon its journey. It was daylight when the final 
destination (Dulwich) was attained. The experiment was eminently 
successful. Loads quite as heavy have been taken through the 
streets of London before ; but we understand that this was almost 
the first combining such length (24 yards) with so great a weight (20 
tons) . It would have required 25 horses to draw it by the ordinary 
method^ and the difficulty of getting such a number of animals to 
pizl/ aU together, to say nothing of the oV>8\.twst\aii the^ would 
Muse to the regular traffic, may be readj\y itna^guttBdi.— Tvtm*. 
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THl PNEUMATIC DISPATCH. 

We described this invention in the Year-Book of Facts, 1862, 
p. 72. The London and North-Western Bailway Company having^ 
wanted a site for a station and receiving- house, rent free, at 
Enston-square, a few yards from the Glearing-honse, the directors- 
of the Pneumatic Dispatch Company at once commenced opera- 
tions by laying down beneath the roadway of Upper Seymour- 
street a line of iron tubing about half-a-mile in length, and extend- 
ing from that terminus to the post-office in Eversholt-street, under 
the saperintendence of their engineer, Mr. T, W. Eammell. 
Within the iron tube, which is about 2 ft. 9 in. high and 2 ft. 6 in. 
wide (its section being similar to that of a railway tunnel in 
miniature) are two small ledges, or rails, on which the wheels of 
the small cars bearing the parcels will run. These will be pro- 
pelled backwards and forwards, on the signal being given, by the 
ezhanstdon and pressure of the air in the tube. The immense disc 
and chamber in which it revolves have been removed from Batter- 
BOk, and erected within the walls of the station and receiving- 
house. The disc, or wheel, is 21 ft. in diameter. It is composed 
of three sheets of wrought-iron, the two which form the outside 
being each about an eighth of an inch in thickness, while the cen- 
tre and smaller plate is about a quarter of an inch thick. These 
are screwed on to 16 spokes, which radiate from the centre of the 
wheel, and thus form 32 cavities, there being a distance between 
the plates at the rim of nearly two inches. Air-chambers pass 
beneath the disc, which are exhausted by its revolutions in the 
laoe chamber. The wheel will be worked by a diagonal direct 
acting high-pressure engine of about 16-horse power. As regards 
the speed which will be attained, the railway company have only 
itipulated for a minimum of 15 miles, but from experiments it haa 
been shown that a speed of 35 miles can be attained. 



m'cobmick's new reaping-machine. 
This new machine is entirely founded upon M'Cormick*s old 
machine as made by Burgess and Key, the new patent consisting 
simply in the introduction of an automaton rake, which, at regular 
intervals, by one rapid sweep, draws the com on the platform 
together, and, with a quick turn, throws it aside in a loose sheaf 
ont of the way of the machine. The mechanism by which this ia 
efifocted is* simple in the extreme, though, from its very simplicity, 
it is difficult to give a clear idea of it to the general reader. 
Potting it in its briefest form, we may say that the wheels on 
which the old machine was drawn along the gi'ound set in motion 
a mechanism by which the com was cut close off at the ground, 
and at the same time revolved a light four-armed wooden fan or 
^eaner, which as fast as the com fell pushed it oiitothei^l&tfoTm. 
This, insabsUince, is the old machine. The ne^ oii^ ow\»aW\s!L 
the addition of the aatomaton rake, which baa t^o «jc\i\oiA. T^xjcrvai^ 
one part of the revolution of the gathering fajia it «ic\a m'Cti wi^^ 
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one of tbem till its wooden teeth are level with the platform, 
where the cut corn lies. It then ceases to revolve, and by a most 
ingenious piece of mechanism, makes a sudden horizontal move- 
ment, throwing aside on to the ground the entire aheaif and 
instantly after resuming its motion as one of the revolving fkns. 
This machine has been tried once before in England among soniA 
of the heavy Eesex crops, when its performances exceeded the 
most sanguine expectations. 



IMPROVED EO AD- MAKING. 

A French inventor has designed a steam roller to consolidate 
^avel and macadamised Roads. A pair of cylinders, inclined at 
forty-five degrees, act on an outside crank on one end of the axle 
of the main roller or drum. The front axle has wheels as broad 
-as can be, and is controlled by steering-gear similar to that used 
on steam-carriages and traction engines. It is said that thia 
machine will be better than Horse-drawn rollers, because it can nm. 
both backwards and forwards with equal facility, be easily 
reversed, and work on a short piece of road until it is suffidently 
consolidated ; and it does not impair its own work by digging it 
up, as horses' feet do,— Meckanica* Magazine, 



UTILIZATION OF THE TIDES. 

Let us suppose (says a writer in the Chemical News) that by 
the action of the Tides the difference of level of the surface of the 
ocean at a certain spot is 21 feet between high and low water. 
Omitting for the present all consideration of the power of the sub- 
jacent liquid, what is the mechanical value of a space of 100 yards 
square of this water ? 100 yards square by 21 feet deep equal 
70, 000 cubic yards of water, which is lifted to a height of 21 feet, 
or to 1,470,000 cubic yards lifted to a height of 1 foot. Now, 
.since one cubic yard of water weighs about 1683 lb., 1,470,000 
cubic yards weigh 2,474,010,000 lb., which is lifted in six hours. 
This is equivalent to lifting a weight of 412,336,000 foot lbs. in 
one hour ; and since one horse power is considered equivalent to 
raising 1,800,000 foot lbs. per hour, we have, locked up in every 
100 yards square of sea surface, a power equal to a 230-horBe- 
power steam-engine ; acting, be it remembered, day and night to 
the end of time ; requiring no supervision ; and costing nothing 
after the fii-st outlay but the wear and tear of machinery. By 
means of appropriate machinery connected with this tidal move- 
ment, any kind of work could be readily performed. Water oould 
be hoisted, or air compressed, to any desired extent ; so as to 
accumulate power for future use, or for transport to distant stations. 
Light of surpassing splendour could be generated by means of 
magneto-electiic machines ; and, w\l\i a. -verj "VxX.VJ^^ <iiLsc€\«A <il 
ingenuity, every lighthouse on the coast co\i\^\)%iKlvxm\TW»X«d.^'^ 
^an-like brillianny, and with absolutely no ex.^fti[i^'vt\XT^ ol^>a.^ 
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SEWAGE OF TOWNS. 

The Evidence given before the Commons Select Committee on 
ntilizing the Sewage of Towns, which has now been published, 
recognises several important principles as established. It shows 
that sewage contains the elements of every crop which is grown, 
and that as compared with fiolid manure there are advantages in 
its application to land, there being no loss from evaporation, and 
every particle of it coming into immediate action on the crop. 
It permanently improves land, its good effects being visible for 
years. Sewaged grass has a great effect in increasing the quantity 
and richness of the milk of cows as well as improving the con- 
dition of the cattle. The evidence shows that the earth possesses 
the power to absorb from the sewage all the manure contained in 
it, provided it be not applied in too large quantity, but the crops. 
are only benefited by that portion which is absorbed by the soil 
within reach of the roots. Mr. P. W. S. Miles, applying the 
sewage of 80 persons to 14 acres of ground, arable and pasture, 
obtained on the lowest estimate a clear profit of above 11, a 
year for the sewage of each person, whereas on the other hand, 
at Rugby, Mr. Lawes, with his heavy dressings of sewage, from 
300O to 9000 tons an acre per annum, could only recover back 
in produce between Is. and 2s. per head per annum. In Mr. 
Miles's case, the earth had full power to extract from the small 
qnautities applied all the manure which the sewage contained, 
but in the case of . Mr. Lawes a large portion flowed off the 
surface and was lost, and a further portion must have sunk 
beyond the reach of the crop. Mr. Westwood, of the Anerley 
Sdiools, obtained a gross return of 9d. for every ton of sewage 
applied, to Italian rye grass, 1500 tons to an acre in the year; 
and. Lord Essex, applying sewage, water to wheat, 25,000 to 
30,000 gallons an acre, obtained a clear gain of 47s. an acre. 
These are profits which will pay for the use of sewage, and the 
experiments at Malvern, as well as those at Anerley, show that 
with a full supply of sewage little or no artificial manure will be 
required. 

The evidence shows that sewage may be applied with advantage 
to every description of soil which is naturally or artificially 
drained, and that throughout the entire year except in hard 
hoBta, Sewage, io the state in which it is found at the outfall 
of the sewers, even in the hottest weather, is described as very 
digbtly offensive, and if applied to the land in that state there is. 
no fear of nuisance, as the soil possesses the power to deodorize 
and separate from liquids all the manure which they contain, 
provided too large a quantity be not applied, overtaxing the 
csapSLcity of the soil. So completely is it purified by percolkting 
through land, that Sir J. Paxton suggested to this committee 
that it is desirable to apply the sewage and wash of the metro- 
polis to agricultural purposes as much as possiVAe in. dA9\.TVc\» 
where the water will Bow back into the upper poTtVoTi ol \Jaft 
Thames, so as to preserve to London tlie advanUge oi »l^ax\^<& 
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flow in the river as it passes through the town, notwithstaniUng 
the increasing abstraction of water for the use of a population 
increasmg at so enormous a rate. 

VALUE OP TOWN SEWAGE. 

In a lecture to the Royal Agricultural Society, by Dr. 
Toelcker, on the Value of Town Sewage, Mr. Hofmann, he saidy 
had estimated that the fertilising matter of sewage was worth 
about 2d. per ton, or 17s. 7d. per 100 tons. And taking the 
fertilising property in the London sewage at the estimate of 90 
grains of solid matter per imperial gallon — ^though that was a 
high average — the sewage of London would be worth 8796^. per 
diem, or 1,385,540^ per annum. The calculation of the value of 
sewage, however, was always made by a comparison with Femvian 
guano, which was taken at 112. per ton, and it was hardly faxc to 
compare the dry matter of sewage, of which one-third only was 
valuable, with a material like guano, which contained scarcely 
any worthless matter at all. He considered that a ton of the 
soUd matter of London sewage was worth for its ammonia 
41, Is. 6d., at 6d. per lb. ; for its potash, 17s., at 8d. per lb. ; 
and for its phosphoric acid, Ss. 2d., at 2d. per lb. By this calca« 
lation a con of London sewage would be worth for its fertilising 
properties If d. However, it would be very fallaoious to draw 
the conclusion that, because the fertilising materials in^ a ton of 
sewage were worth that amount, its value as a manure to the 
farmers must be estimated at that price in the same way as gnaAo 
was when sold at 111, per ton. They must consider the bulk in 
each case, and the worthless matter in sewage. An interesting 
discussion took place at the conclusion of the lecture ; and^ in 
reply to questions, Dr. Voelcker remarked that anything that was 
grown very quickly was inferior in quality to the same kind of 
thing that was grown more slowly : but, of course, it was quite 
another thing whether it was not more profitable to produoera to 
have the large increase in quantity^ although it was attended by 
some degree of inferiority. 

SEWER VENTILA^ON AND DEODORIZATION. 

An official report has bee j made by Mr. Haywood, the engineer 
and surveyor to the City viewers Commission, and Dr. Letheby, 
their medical officer of health, as to the experiment with chiu'- 
coal in Sewer Deodorization and Ventilation on Dr. Stenhou8e*s 
principle. 

The district experimented upon is in the eastern portion of the 
City. It includes a space bounded by Bishopsgate-street on the 
west, from Comhill to Widegate-street ; by Middlesex-street and 
Somerset-street on the east to the City boundary ; and by the 
Minories and then by Leadenhall-street to Comhill on the soutii ; 
tAe whole of the main thoroughfares above-named being included 
j'n the Area, It comprises a space of &\)ow\. &^ QkAxe^, V\>^«ic^o'Q$(. 
J/00 bousea, and about 14,000 inhabitanta. 
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Tbe points to which attention was directed by the two reporters 
were the following : — 

" Ist. The deodorizing power of the charcoal. 

2i^. The length of time that the same charge of charcoal will continue to 
deodorize the sewer ga^ses. 
8rd. The effect the air filters have on the ventilation and temperature of the 



■ 4th. The exact cost of the experiment, so as to obtain data from which to 
Mtimate the probable expense of the process if it were applied to thQ whole 
dty, or even to the metropolis." 

The deodorizing power of the charcoal (continues the report), 
bas been satisfactorily proved to be complete. Not only have 
there been no complaints from the public of stenches from the 
ventilating gratings, but we have ascertained by actual observation 
that the odour of the sewer gases is not perceptible when they 
hftTe trayersed the charcoal. 

As to the duration of the powers of deodorization, the reporters. 
state that they have hardly sufficient proof. The charcoal seems 
to lose much of its power when saturated with water : this we 
oonelves anticipated. If kept dry, the charcoal would not 
require renewal oftener than once a year ; but in the existing 
sjreomstances it ^required renewal once a month. 

As to the effect of the air-filters on ventilation, the reporters 
state that they cannot give a very positive opinion. The venti- 
lator did not seem to be so perfect as in other cases ; but the 
differences as to temperature which denoted a difference of degree 
in Tentilation were extremely slight. Danger to woikmen in the 
sewers has not been materially increased by the application of 
oharcoal to the ventilators, llie reporters recommend charcoal 
nspirators for the use of these men. 

The general conclusions firom these experiments and from the 
oontideration of collateral evidence 2 



** That dry charcoal in the presence of atmospheric air is a powerful means 
cf destroying the mephitic gases and yapours of sewers and house drains ; 
that the chuooal filters may be used with efficacy in the course of the air 
diannels from, the drains and closets of houses, as well as in the ventilation of 
the pabEc sewers ; that, in applying the charcoal, those contrivances should 
be used which offer the least resistance to the free passage of the air ; and, 
lastly, that the situation of the filters is best when the charcoal is protected 
from wet and from dirt, and is easily access^^'le." 



THE MABSHLAND DELUGE. 

Bt this disaster, which occurred in May last, the waters of the 
Middle Level of the Bedford Level were precipitated over the 
neatral district of Marshland, and some 10,000 acres of the best 
eom land in the country were deluged. The difficulty of stemming 
the catastrophe is thus described in Tke Times : — 

A great engineering difficulty occurs in obstructing the ingress 

of the tides. The surface of the flat tract lies 15 to 17 feet ^ow 

the level of high water at spriDg tides ; and the ssAt Via^Ai^ \^N\Ti^ 

Aeeingreae, with bo great a fail, pours impetuoufiVy mVi VJaa ^\a- 

tnct, as 000 attempted dam after another is canie^ ^^kj \s^ "Caa 
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stream. Local engineers predicted the failure of the means hitherto 
employed, declaring that sufficient materials must be collected be- 
fore operations are begun ; and then the simultaneous driving of a 
large number of piles on each side of the stream, and securing 
the heads of these by braces and shores to the banks, and eren 
chains and anchors in the bed of the drain, until another set of: 
piles can be driven, would securely check, or ''throttle," the 
current ; and the piling, beginning with a broad base at each bank, 
might be gradually advanced until the opposite jetties met ana 
closed the channel. This is partly the course since pursued with 
long screw-piles, under the superintendence of Mr. Hawkshaw** 
engineer, Mr. Smith. 

But the alarm of the population in the Middle Level was not 
so much from any dreaded inroad of salt water as from the neces- 
sity of discharging the drain- water of 130,000 acres when their 
outfall is blocked up. 

The anxious inquiry then was — ^How far were the old outfiEtUt 
available for the safety of the immense tract suddenly deprived of 
its drainage, and which must wait through at least one winter 
before the sluice could be rebuilt ? 

It had been decided to separate the Middle and South Levels ; 
and the proprietors of the Middle Level had already taken, a great 
step in that direction. Their existing drainage being very incom- 
plete, and particularly a large lake called Whittlesea Mere being 
altogether incapable of drainage, they obtained an Act for making 
a new drain from their level to the Eau Brink Cut, which had 
greatly improved both drainage and navigation. This " Middle 
Level drain " was completed in 1852, at a cost of over 400,0002. ; 
the drain is about 11 miles long, perfectly straight, and devoted 
exclusively to drainage, there being no navigation. Its outfall into 
the Eau Brink Gut (about three miles above Lynn) was secured 
by a sluice which cost 30,0002. , and by which it is said the con- 
tractor lost 10,0002. 

The drain, although made for the sole benefit of the Middle 
Level, runs through a district called Marshland, lying between 
Lynn and Wisbeach, and forming no part of the Bedford Level. — 
The Marshland fens, from reedy swamps, have been converted by 
drainage and cultivation into good corn land, almost equalin value 
to that of the rest of Marshland, which is one of the most fertile 
districts in England. 

On Sunday, the 4th of May, the Middle Level Sluice blew up, 
the cause being, that the tidal waters had gradually undermined 
the brickwork and formed a hole in the bed of the river, in which 
the structure was engulfed. Whether this took place without, 
warning is a controverted point, which may result in litigation. 

It was now evident that unless some means could immediately 

be adopted for excluding the waters of the Ouse from the Middle 

Xevel draiD, the banks of the latter (constructed only to resist the 

/resb water from above) must give way. X\.\«m."^Va '^et^ xa^Aa \«> 

make a dam across the drain, but tViey iaivYeA, wci^ on^ l!La\A»:3 
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•oniiiig, the 12ih of May, under the weight of a high spring- tide, 
Ae west bank of the dn^ broken and the roaring tide, which had 
pnrrioculy nearly overtopped the bank, poured into the ac^oining 
jeoi, canying away the bank for about 70 yards, and making, it 
ii nid, a hole ten feet deep where it had stood. And at every 
•ibtequent tide the water poured over the defenceless country, 
utS it is supposed that nearly 10,000 acres were submerged — all 
iftw days before verdant with luxuriant crops. 

It was useless to attempt to get the water off the fens until the 
Middle Level Commissioners had secured their banks, so as to 
ffi&BTe the unfortunate fenmen from fear of further inroads. The 
Gommissioners for this purpose gave carte blanche to Mr. 
Hswkshaw, the engineer. 

To detail the several operations would occupy more space than . 
4Nir Umits will allow. In September last, the siphons which had 
been in course of construction for some months past, for dis- 
ehaiging the waters of the Middle Level Drain over the dam, 
mere tried for the first time, and so far with complete success. The 
water had lately been rising to such a height within the dam as to 
again alarm some of the people of Marshland, and lead them to 
predict that, if not their own country, certainly that of the Middle 
Level itself must be flooded in the ensuing winter. The trial did 
something to quiet these apprehensions. Of the 15 siphons, each 
H het in diameter, six only had as yet been laid down, and it was 
on these the experiment was made. . Mr. Hawkshaw, C.E., 
Mr. Appold, Mr. Harrison, C.E., Mr. Linn, G.E. (the resident 
engineer), and other scientific men, were present to conduct and 
tert the operations. The air was exhausted from the tubes by a 
pomp worked by a small steam-engine erected on the bank, and 
the appearance of water in the pump was the signal to cease work- 
ing. When the valves at the outer ends of the siphons opened, 
the water poured over in continuous streams of the full capacity 
«f the outlets, rushing into the outer side of the drain (which now 
fiorms a creek from the Ouse) with the noise of a cataract. Of 
eouise, the water only continued running during the time when the 
water level outside was lower than that within the dam — that is, 
from about half- tide to half-tide ; but during this interval so great 
was the quantity delivered that the level of water within the 
dam was reduced by nine inches. This result exceeded the most 
sanguine expectations of the engineers, and from it may be drawn 
a satisfactory opinion as to what will be the efficiency of the 
siphons when theu* number has been increased to 15. In the mean- 
time, those now completed were to be used, not continuously, but 
tmly when the accumulation of upland water renders it necessary. 
This important subject was fully discussed at the late meeting of 
the British Association at Cambridge, in October last, when 
Mr. Thorold read a paper " On the failure of the Middle Level 
Sluice^ and the means of preserving such slulcea." "Mr. T\iOio\<iL 
\ttribated tbe&ilare to the silty nature of the BO\V\)e\ii^\iOO'««si35. 
' witbsUuid the great hydrostatic pressure brougU a^ftMia^ \\. «i5. 

£ 
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high tides, and he proposed to remedy and secure such sluices firom 
the- possibility of &ilure in future, by the erection of a dupticate 
sluice at the back of the sea-sluice, for the purpose of keeping up , 
a head of tidal water to a medium height between the two slnicev j 
when the sea- sluice was closed by the tide, and he showed by a i 
diagram how this was to be accomplished, avoiding three-fourths ( 
of tiie usual pressure without detracting from the utility of the sea- ) 
sluice. I 

Subsequently, a large party of members made an excursion to ~ 
Lynn to inspect the works which were being constructed at the y 
Middle Level for repairing the mischief caused by the late dins- |_^ 
trous irruption of waters. On ai-riving at the spot the pwrfy .^ 
were received by Mr. Linn, the resident engineer, who, in con- ^ 
junction with Mr. Appold, succinctly explained the appareDtly ' 
complicated arrangements. It appeared that the waters were to ^ 
be carried over a dam full 20 feet high, by means of siphoDf, ^ 
which at low water discharged themselves into a canal connaoteu ^ 
with the sea by means of the river Ouse. The six aipboDt 
which had already been laid and tried, were found to answer lo 
satisfactorily that the number was increased to 16. They were of 
uniform size, 3 ft. 6 in. diameter, 150 ft. long, rising 20 ft. in a 
curved line, with valves at both ends, and laid in a row 18 in. 
apart. At the experiment made with the first six mphons it was 
found that they discharged 50,000 gallons a minute — an itotowimm 
advantage as well in efficacy as in the saving of expense over the 
usual appliance of steam-pumping. For this substitution the 
parties interested were, it was stated, mainly indebted to the 
ingenuity of Mr. Appold. To set the siphons going, and to pump 
out the air whenever it interposed, a small steam-engine had been 
erected, of 10-horse power, working three air-pumps, of 15 in. 
diameter and 18 in. stroke. 

At the close of the discussion, the President of the Section 
stated that it was very important that investigation should be 
made into the causes which had been in operation to prodooe the 
destruction of these sluices ; and he informed the Section that a 
Committee of the British Association had been appointed to in- 
vestigate the tidal flow in the estuaries of the Nene and Onie^ 
having regard to the alterations which have of late yean been 
niade in these rivers, and their discharge into the sea. 



HTDBAULIO FOWEB AT THE LIVERPOOL D00K8. 

The Mersey Docks and Harbour Board have agreed to apply 

Hydraulic Power to the gates at the Wellington hm- tide dock, the 

Huskisson Locks, the Sandon Dock entrance, and the outer stonn , !^ 

gates at the two last-named docks, and also to provide two hy- 

dnulic capstans on the pier-heads g{ Sandon- basin, at an estimated 

cast of 92051, It has been explained \3^t ^raai wivantage would 

TGsniJt to the working of the trade of ^w» docSkaVj^flsaiJ^s^BniSctfavV 

^f hydmuUo power; that the ga1»B \>? ^^bSa mt«» w^\ife\ 
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opened or dosed in ihxee minutefl, whereas, by the old Bystem, 
Mtf an hour was occupied in the perfonnance of this operation ; 
and that after hydraubc power was applied to the gates they could 
be kept open for the admission of shipping fur 20 minutes longer 
than at present. 

COMPRESSING AIR-PUMP. 

At the last meeting of the Manchester Philosophical Society, 
a paper was read by Dr. J. Joule, entitled, ** Notice of a Com- 
pressing Air-Pump.'* The author referred to the difficulties of 
nafizing in practice the theoretical advantages of the air, or the 
nperheated steam-engine. The abrasion which takes place when 
wML runs against metal, without an intermediate lubricator, 
ipeedily destroys the cylinder. He believed that the necessity of 
firing elastic packing would not exist if the lengrth of the channel 
along which the elastic fluid must pass, in order to arrive at the 
opposite nde of the cylinder, were sufficiently increased. This 
ai%lit be aooomplished by increasing the depUi of the piston, or 
IjT pladng on the rim of the piston concentric rings to enter, at 
toe beginning and end of each stroke, correspondmg concentric 
groores in the covers of the cylinder. 

The principle of great depth of piston, as a substitute for pack- 
ings had been successfully carried out in the pump which was 
the Bobject of this communication. The cylinders, two in number, 
m twenty inches long and two inches in diameter. The pistons 
aie solid cylinders of iron, ten inches long, fitting as accurately 
to the cyhnders as is consistent with freedom of motion. The 
depth of each piston, as compared with its diameter, renders 
Hie usual guide or parallel motion unnecessary, so that the con- 
nected rod is simply jointed at the top of the piston. Air is 
readily compressed to 16 atmospheres, the quantity passing the 
Mm of the (7linders being very trifling. 

Mr. Guibai, professor at the School of Mines at Mons, has 
applied successfully the compression of water to the detaching of 
radcs firom their beds, and especially to the extraction of coal. At 
a meeting of the Society, formed by the old pupils of that school, 
he produced a cast-iron cylinder, divided in two by a partition, 
psnlld to its axis, and presenting the appearance of the shaft of 
a mine. By the application of the pressure of water, he then 
broke the two cast-iron hoops which bound the two parts of the 
cylinder together, and the transverse sections of which presented a 
snrfiice of 100 square millimetres. By calculation it was found 
that tiie pressure applied was equal to 75 atmospheres — a pressure 
mute snmcient to detach coal, but far within the limit which might 
nnecessaiy, be obtained. 

THB THAKJES EMBANKMENT. 

XaiagnBt work baa been conunenced. The total W^bi c^l \Xi<b 
' ' ' Dt proper is to he & little over 6000 ioet, iXam^^ 
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will vary at different parts from 200 feet at Temple-gardeni to 
450 feet at HuDgerford-bridge. Along its whole length will be 
one noble roadway of 70 feet wide and two footways of 15 feet 
wide each. Only on the east side of Temple-gardens will the 
dimensions of this fine avenue be reduced to a total width of 70 feet 
— namely, 50 feet for road and 10 feet for each of the footways. The 
height of the road above high-water level will average aboat four 
feet, till the incline commences by which it is carried up on arches 
till it debouches into Bridge-street, Blackfriars, at Chatham-plaoe^ 
and there for the present ends. The height of the granite paraph 
protecting the roadway will be four feet, and viewed frx>m the 
river at low water, it will appear as a magnificent quay of solid 
masonry, some 26 feet high, and more than a mile and a half in 
length. 

The face of the embankment will commence at the northern 
abutment of New Westminster-bridge, in a line with the water 
front of the Houses of Parliament, and it will extend in a slightly 
curved line to the northern brick pier of Hungerford-bridge. At 
Bichmond- terrace it will be 220 feet in front of the present high- 
water line, at Scotland-yard 400 feet, and at Hungerford-bridge 
800 feet. From Hungerford-bridge it will continue to the fint 
Middlesex pier of Waterloo- bridge, and opposite Buckingham- 
street it will extend no less than 450 feet into the river ; opposite 
Salisbury-street, 300 feet ; and opposite Somerset-house, 130 feet 
The solid embankment is to terminate on the eastern side of 
Temple-gardens, where it will extend about 200 feet into the 
river. From the junction at Westminster- bridge it will descend 
at an inclination of 1 in 80 to the mean level of the bank 
above high-water mark. From the east end of the Temple- 
gardens the ascent to Chatham-place is to be 1 in 60, and from 
this point, it will be taken on wrought-iron arches of exceedingly 
handsome design, carried on similarly ornamental cast-iron 
columns, so as to allow a waterway under the road to the London 
Gasworks and old Whitefriars docks. 

According to the dimensions which we have given as to the width 
of the various parts of the work, it will be seen that a total area 
of no less than 34 acres will be reclaimed from the bed of the 
river, and no less than 12 are to be laid out with trees and flowers. 
Near Hungerford will be quite a little park, larger in its area than 
the Temple- gardens. There will be another quite as large between 
Hungerford and Waterloo. The Templars will get a strip of 
grass land 800 feet long by 120 wide, which they will add on to 
the length of their pleasant gardens. All the private houses 
facing the river between Westminster and Whitehall get additional 
garden land between them and the embankment — in some 
as much as 180 feet, and none less than 100. — Timet, Nov. 27. 



NEW BRIDGE AT T^WMlTO^. 

A BOWBTBINO Girder-bridge has "been execfce^ wstova V5a» T««t 
*t Twerton. It ia said to be built on a ne^ ^towsc^X*, ydl^csq^k^ 
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f Mr. Joshna Williams, ofBradford-on-Avon, who calls his in ven- 
on •' The Aerial Bridge." It is built with wood, and was erected 
I iwelye days by two carpenters and one smith. In length it is 
16 feet clear of the abutments, and it does not weigh more than 
I tons. There is very little vibration, it is said ; and it is esti- 
Mted that it will bear 194 ^^^^ weight. The extreme length of 
le bridge is 122 feet, including the stone abutments. It cost 
m than 701, The inventor states that the principle is applicable 

> luge plans, and would be suitable for railways and other pur- 
09M requiring great strength. — Builder. 

PORTLAND BREAKWATER. 

A VKBY interesting account of this stupendous work has appeared 
I the Times. The writer says : — Viewed from the shore beneath 
leRteep bold headlands of Portland Bill, the long thin stony reef 
4doh stretches out in a tapering line into the sea till it woiild be 
laiost lost to view, but for the mass of black scaffolding which 
Brmonnts it, has nothing just now very imposing in its appear- 
BOe. It does not appeal to the senses, and has little to point out 

> the superficial eye where thousands and thousands have laboured 
•fly for the last fourteen years. The fruits of all these years of 
A lie deep beneath the sea, never to be seen again. If the waves 
«e away, what a monument of persevering ingenuity and labour 
ynld they not lay bare ! The divers employed see it all, and 
DOW that the thin reef above the water represents a wall of stone 
soeath, to which that of China is mere plasterers* work ; a wall 
f Btone nearly a mile and a-half long, nearly 100 feet high, and 
00 feet thick at the base, and all raised beneath the sea. To make 
lit wall, nearly six million tons of stone have been consumed, 
Bd nearly a million cubic feet of timber required for scaffolding, 
l» mass of stone alone, if built in a solid column 100 feet in 
iameter, would reach to the summit of Mont Blanc ! One, in fact, 
I almost at a loss for standards of comparison before the immensity 
f this work, the materials for which were heaped in at the rate 
F 8500 tons a day, and sometimes at 8000. It is only by looking 
fc the results it has achieved that we begin to understand the 
raatness and importance of what is effected by this submarine 
Kmntain. Portland Harbour was always a safe shelter against 
mth-west, north-west, or northerly winds. It was exposed on the 
iBt and south, and a mere open roadstead to the strong gales 
hich blew from the south-east. The Breakwater was designed 
Y sheltering it here to shelter it from all points, and this it has 
HMt effectually done. The harbour, now almost enclosed by this 
npendous sea-wall, has at low water an extent of no less than 
100 acres. Taking three fathoms' depth as the standard at low 
ater, the acreage of our made harbours is as follows : — 

Kingston • • • 140 

Holjrbead ^ *m 

jPorer {when made) , , ^*14 

£oitlaod YWi 

Plfiaoatb - - . . I . , . . tSS. 
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The average of deep shallow water is, howerer, greater at Port- 
land than at Plymouth, there being 1290 acres varying in depth 
from 5 to 11 fathoms. The breakwater itself is built in two 
<Ustinct parts, in the shape of an obtuse angle. It stretches from 
what we may call the island of Portland, for a length of about 
3500 feet towards the north-east, and then for a length of neaiiy 
5000 feet more turns due north into deep water across the bay. 
The break of the two parts occurs at the east end, and just befbro 
the angle of turning north. This opening is made in order that shins 
going out in a northerly wind may not have to beat up the whole 
length of the breakwater, but pass at once through the opening 
into smooth water, and take a fair wind down Channel. 



WELL-SINKING AND BOKING. 

In a future page will be found a paper read and discussed at 
the Society of Arts, '' On some recently- executed deep Wells and 
Borings," in which much valuable information is given as to works 
at a distance, in France and parts of England. A well and boring 
is now on hand at the head of the Serpentine, Hyde-park. A wefl 
has also been sunk and bored at Kensington, to supply water fbr 
the Boyal Horticultural Gardens. We give the facts connected 
with this striking work. The contractors for the new well at 
Kensington are Messrs. Easton, Amos, and Sons. Mr. Tilly, of 
Enfield, has performed the work of sinking and boring. 

Stratifications passed through. 

Feet. Feet. 

18. Made ground 18 

22. Loamy gravel ; little water 40 

198. Hard blue clay; "London clay" .... 238 

64. Pebbles, sand, and water 202 

20. Green sand and water 312 

4. Live grey sand and water 816 

1. Flints, surface of chalk 317 

84. Chalk, beds of flints, and water 401 

401 feet vertical. 

The well is 5 feet clear in diameter ; and has 9-inch brickwork 
in cement, from the surface to a depth of 200 feet, vertical. The 
bore-hole is 201 feet deep from bottom of well. Water rises to 
within 180 feet of surface, or to some 70 feet deep in shaft. The 
pumps, lifting water at a rate of 100 gallons per minute, (xabr 
reduce the head some 18 inches, and this speedily rises to its level 
when pumping ceases : 100 gallons per minute are equivalent to 
144,000 gadlons each day. The water, in quality, is pronounced 
*' excellent :" it is, in fact, chalk spring- water. 
At 812 feet in depth the water from the green sand was not so 
abundant, but atood at 20 feet higher \eve\ t^vsisi «^> v^^iMiDt, The 
obaJir, tberefote, though containing iiiOTewaA«t,TK«a\.\i»w^«.Vyw«t 
general level tfian the water in the green Bon^i. 



MECHAHICAL AND USEFUL ABTS. 71 

The contractors have fitted up some beautiful pumping 
madunery, both for the deep lift from the well and for garden 
fountains and cascades. The tall chimney is, however, an ugly 
stractore. After Mr. Eawlioson's work on '*Tall Chimoeys,*' it 
■wmed less likely that weshould find the old, plain, tapering furnace 
riiaft amidst the ornamental work of the Royal Horticultural 
Cbrdena. We quote these notes from the Builder; and must 
add, thiat most of the ornamental work in the Horticultural 
Society's gardens is pretentious, but of poor character, like its 
gmnd neighbour. 



NSW WESTMINSTEB BRIDGE. 

Satubdat, May 24th, witnessed the completion and opening of 
New Westminster-bridge, one of the most important metropolitan 
improvements that have been executed in our time. The opening 
was fixed for Her Majesty's birthday, May 24th, a quarter to 4 
^Tdock, the precise time when Her Majesty was bom, and at that 
hour a salute of 25 guns — a number corresponding to the years of 
her reign — was fired, the barriers were removed, and the whole 
extent of the noble roadway of the bridge left open to public 
tnfiic. The works were commenced by Mr. Page in the middle 
of 1859, It was necessary in every case to disturb the old piers, 
though always dangerous and crumbling to decay — sometimes 
eiven to cut them in half under water, and shore up the remainder 
11 well as could be effected till the pier for the western half of the 
new structure was placed. No cofferdams were used, and the 
manner in which the employment of these most expensive 
auxiliaries was avoided may be plainly told in a very few words. 
On the site of the pier, elm-piles were driven deep below the bed 
ef the river into the London clay. Bound these again were forced 
massive iron circular piles, grooved at the edges, so as to admit of 
great sheets of cast iron being slid down like shutters between 
them. When these shutters, if we may so term them, had been fixed 
and closed by drivers, the space they shut in was carefully dredged 
out of mud down to the bed of the river, the piles tied together 
with iron rods, and the space filled in between with concrete up 
to low- water mark, when the masonry — enormous slabs of granite, 
we^hing from eight to twelve tons — was fixed for the pier, and 
on these were raised the massive stone piers themselves. The 
arches of the bridge are seven in number, each formed of seven 
ziba^ which are of cast-iron nearly up to the crown, where, to avoid 
danger from the concussion of heavy loads, they are of wrought 
metal. The arches vary in span, from the smallest, of 96ft., to 
the lara^t in the centre, of 120 ft., and &om a height above high- 
water level of from 16 ft. to 20 ft. The materials used in the con- 
struction of the whole bridge have been 4200 tons of cast and 
1400 tons of wrought-iroD, 30,000 cubic yards of concTO\ft, *IV,^^ 
cubic jards of brickwork set in Portland cement^ 1^5,^(iQ ^\i\«a 
reet of granite, and 46,000 cubic feet of timber, lla ^ra^eoX. \% 



72 TEAB-BOOK OF FACTS. 

12 ft. lower than the old bridge, and its total width more than 
double, so that while it lays claim to the honour, which few will 
deny it, of being the handsomest bridge over the Thames, it is 
also, size for size, by fEur the cheapest that has yet been built^ 
costing per superficial foot less than half the price of any similar 
structure in London. The length, breadth, and cost of each of 
the metropolitan bridges have been as follows : — 

Length. Breadth. Coat per 
Feet. Ft. in. Square ft.. 

London 004 ... 53 6 ... 11 6 

Southwark 800 ... 42 6 ... 11 6 10 

Blackfriars 994 ... 42 ... 8 16 6 

Waterloo 1380 ... 41 6 ... 10 

Hungerford 1536 ... 13 4 ... 4 16 6 

Westminster, old 1160 ... 43 ... 7 16 

Westminster, new 990 ... 85 ... 4 

Yauxhall 840 ... 36 2 ... 9 16 

Chelsea 922 ... 40 ... 2 5 

Proposed new bridge at Blackfriars . 980 ... 76 ... 3 5 

Thus it will be seen that the new bridge is very nearly twice a& 
wide as any of the bridges over the Thames. Within the parapets, 
it is 84 ft. 2 in. Of this the footways occupy 28 ft., the road for 
the light traffic 39 ft., the tramways 14 ft. 8 in., and the space 
between them 2 ft. C in. The tramways consist of iron-plates, 
bolted to timbers, and laid upon an elastic bed of cork and bitumen. 
The kerb of the footway is formed of Ross of Mull granite ; tha 
footway itself is of Blachfield's terra cotta. It inclines towards 
the parapet with a fall of 1^ inch, and a gutter on each side carriea 
off the water. The value of this material for paving purposes may 
be estimated by the fact that when rubbed with sand and water 
against Yorkshire stone, the stone loses twice as much as the terra 
cotta. This pavement is laid in diamond-shaped tiles, which are. 
grooved across transversely, so as to give the firmest foothold. — 
Abridged from the Times. 

LAMBETH SUSPENSION BRIDGE. 

On November 10th, the new Suspension Bridge at Lambeth^ 
the latest and one of the most needed of our many recent great 
metropolitan improvements, was thrown open to the public. It 
has been built by a public company, Mr. Barlow, the engineer, 
undertaking the whole stiiicture from shore to shore should be 
completed for 30,000Z. This estimate for a foot and carriage 
traffic bridge across the Thames was regarded at the time as 
almost ridiculous. The cheapest bridge ever built across the river 
had not cost less than 3/. per superficial foot — the majority have cost 
nearly 101. — but here was an offer to build one at less than a pound 
a foot. The company has let the tolls for three years at the rate 
of 10 per cent, upon their capital. This is high interest, but 
higher still is looked for, as after the first three years the tolls, it 
Jl? calculated, after the completion of the Thames embankment, 

ought to let at a sum yielding 20 per cexi\., ^«t wkiixxtcl Qiii\.\:k& 

whole capital. 
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Lambeth New Suspension Bridge has a total leng^th over all of 1040 feet» 
and a length between the abutments on shore at either side of 828 feet. Its 
extreme width is 32 feet, which is divided into 20 feet for roadway, and six 
ftet for each of the footpaths, and its total height above high-water mark is 
21 feet clear. The rise or curve of the structure is 1 in 22 feet on the 
bridge itself^ and 1 in 20 feet on the approaches. For such a steep rise the 
bridge itself should have given a greater headway than 21 feet, but this would 
have involved heavy outlay in raising the approaches at either end, and, of 
course, could not be attempted in a structure the total cost of all connected 
with which, even to painting and roads to it, was not to exceed 40,0002. The 
nupeosion ropes are taken over four pairs of towers, two of which at either 
end rest on the abutments of solid masonry, and two are upon circular piers 
in the bed of the river. Over these towers the suspension ropes are carried, 
SBStaining the bridge beneath in three spans of 280 feet in lengm each. These 
towers, though they look exceedingly light, are stated to be as many as seven 
times stronger than any strain they can ever be called upon to Dear, even 
supposing the road and footway of the structure to be densely packed vrith a 
crowd of people. Each tower is of boiler-plate J-in. thick, strengthened with 
2|-in. angjle iron, and built upon the cellular principle adopted in the Bri- 
tannia-bndge and in the double sides of the Great Eastern. The sectionaL 
area of these towers gives 120 square inches of iron, and the utmost weight, it 
is said, which can come upon them when the bridge is fully weighted to its- 
load strain is only 2^ tons per inch,— just half the strain which the Britannia* 
bridge, on the same principle, has always to carry, and only, we believe, about 
(oe-uxird of the strain upon the great Victoria-bridge at Montreal. At the 
abutments, as we have said, two of these towers rest on masonry of the most 
soUd description. On the river-piers they are fixed on circular oast-iron 
cylinders, which are taken down 18 feet below the bed of the river and 
into the London clay. These cylinders are 12 feet diaaneter and 1^ inch 
thick, and the mode of fixing them was, though on a very small and easy 
scale, much the same as that pursued with the venr diifioult foundations of 
the piers of Mr . Brunei's great bridge at Saltash. The cylinders were lowered 
into the places they were to occupy and forced dovrnoelow the bed of the 
mer. The water and mud were then dredged out, and the cylinder filled to 
a depth of nine feet with solid concrete, then three feet of sohd brickwork, 
finishing with a brick invert arch, and thence a lining of three feet of solid, 
brickwork up to the top of the cylinder on which the tower rests. This lining 
of brickwork, therefore, leaves a circular opening six feet wide in the cylinder 
down to the bed of the river, so that the work can be examined, if necessary, 
to its very foundations from time to time. 

The ropes by which the bridge proper is suspended are of the- 
best charcoal iron wire, and were made by Newall and Co. on the 
works of the bridge itself. There are two of these main ropes on 
each side, each being made up of seven massive ropes banded 
together, and each of these seven ropes containing seven strands 
of wire, two-tenths of an inch in diameter. The sectional area of 
each main rope is 100 square inches, and their united strength is- 
guaranteed to bear a strain of 4000 tons, and in detail has been> 
proved to that amount, though the greatest strain that can come 
upon the bridge is only estimated at 600 tons with ordinary trafl&c. 
These ropes are secured at either end round what may be termed 
a massive eye-bolt, with 28 screw-bolt fastenings, each fastening 
having already been tested with a stiain of 82 tons. The '* an- 
chorage** in which all are finally secured on both sides of the 
river is, on the Lambeth shore, where the ground is good, formed 
by massive iron holdfasts or beams, built into a solid m«&o^r^ ^^ 
concrete 20 feet below the surface. On the ^ealm\xi«\.et ^vSka^ 
wAere the ground ia little better than loose peat, Wi© MicVaTO.%'a*"»« 
made by a series of 12 square cast-iron caisBona, eacV ^«^^'«!^« 
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fleven tons, sunk into the gravel, and filled with concrete, and the 
square space thus enclosed by the whole twelve dug out and filled 
with concrete, so as to form one immense compact bed of iron and 
•concrete 20 feet below the surface. Thus far, therefore, the ends 
of the ropes are as firmly secured as if they were taken down to 
the centre of gravity itself. It only remains to be seen how, in 
this situation, the wire will resist the attacks of its great destroyer^ 
TOst. The want of efficient precautions against this apparently 
insignificant item of wear and tear has brought many wire-rope 
bridges to a premature end. From the wire-ropes so secured come 
down a regular series of lattice tie rod uprights, with diagonal 
bracings on each side, at an angle from the rosbdway of 45 degrees. 
Beyond that these latter are placed closer than we have ever seen 
them before, and of greater strength, there is not much in what 
we have described that differs in principle from other suspension- 
bridges. The roadway is usually then hung to the ropes and lie 
rods, and there is an end of the work. In Mr. Barlow's bridge, 
however, a new principle is introduced, which almost, if not quite, 
does away with the lateral and vertical motion so dangerous to 
ordinary suspension-bridges, and which has rendered some in this 
country and many in America almost useless for heavy traffic. 
This consists of taking under the floor of the bridge what may be 
called two powerful longitudinal box girders, one on each side. 
The sectional area of each of these is 40 inches, and each is 2 feet 
' 3 inches deep by 18 inches wide. These diminish any upward or 
downward movement to a minwiunif and absolutely check all 
lateral swing. To these girders, which are, in fact, the backbone 
of the whole structure, the lattice tie rods we have described are 
fastened, and thus such rigidity is given that, calculating according 
to the strain wrought- iron ought to bear per inch, it is said that- 
the whole floor of the bridge, if laid sidgways, would even then be 
strong enough for its ti-affic. — Abridged from the Times. 



NEW BRIDGES AT BLACKFRIARS. 

Mr. Page's designs, which had been accepted, have been 
rejected by the Common Council overruling the Bridge-house 
■Committee. This time it is Mr. Cubitt's design which has been 
chosen, and we are assured that this decision is final. Much of 
the delay, it is said, has been caused by the fact that alongside 
the new City bridge at Blackfriars the railway bridge of the 
London, Chatham, and Dover Company was also to be erected. 

New Blackfriars- bridge, to be built by Mr. Cubitt, is to be 

^ve- arched, of mixed stone and wrought-iron, and, while its 

gradient on either side will be reduced to a slope less than half 

that of the present structure, the headway or space between 

hi^h-water mark and the crowns of the arches will be quite as 

ffreat, the increased, strength of the wrougWiion riba not neces- 

^itating their being of such a depth. The site ot \>[ie u^^ \>tv.^'^|^^ 

fnl/ be exactly that which the old one now occ\xTBiv«a, ^JAoTsm^^ q! 
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course, for the difference of increased space which the larger 
dimensions of the new one will require. Its length is to be 
963 ft., and its width for traffic 75 ft. This latter space is to be 
divided into one roadway 45 ft. wide (wider than the entire 
width of the present bridge) and two footways of 15 ft. each. 
Of the five arches the centre is to have a span of 189 ft., the two 
arches on either side of , this a span of 176 ft., and the shore 
arches at either end a span of 167 ft. each. The clear headway 
between high- water mark and the crown of the centre arch wiU 
be 27 ft., the springing of the arches commencing about 18 ft. 
above the water. The whole structure will be about 6 ft. lower 
than the present bridge. 

The piers are to be of solid masonry, taken down into the London clay no 
less than 40 feet below high-water mark. These, by means of iron caissons, 
can be bnilt without resortmg to the ciunbrous and expensive system of coffer- 
dams. The caissons will be sunk on the exact spot to be occupied by the 
masonry of the pier, and forced down by pressure into the bed of the river. 
The water will then be pumj^ed out, and the mud and gravel at the bottom 
dredged away, and as the dredging progresses the caissons will be forced deeper 
and deeper, till the ultimate site of the foundations on the London cla]r is 
deeply penetrated. Here the masonry will be laid in immense blocks of granite, 
which will be bolted together and continued to the point above high-water 
mark where the springing of the arches commences. The arches are to be 
formed of ribs of wrought-iron, light in appearance, but, of course, of im- 
moiae strength. Each arch will be composed often of these ribs, each rib being 
placed at intervals of about 6^ feet apart. They are to be connected together 
by cross girders and covered in above with an iron floor. On this floor will be 
placed a thick layer of asphalte, and over all the light granite roadway pave- 
ment known as •' stone pitching." The spandrils of the outer iron ribs on the 
east and west sides will be nlled in with wrought-iron scroll work, and the 
whole surmounted with a handsome iron cornice and balustrade. Above the 
five stone piers we have snoken of, red granite columns will be placed so as to 
screen the junction of tne wrought-iron ribs behind them. These granite 
oolomns,' which are to be highly pohshed, will be nearly 7 feet in diameter, and 
18 feet high, with handsome pediments and capitals, the latter surmounted 
with richly carved recesses in white stone. The cost of the bridge, including 
the temporary wooden bridge for the traffic while the new one is building, is 
to be 263,000/., and the whole is to be completed in from two and a-haJf to 
three years. 

The Eailway Bridge is hereafter to form, with that at Charing- 
oross and that at Chelsea, the great main avenues of communi- 
cation between the lines north and south of the Thames. The 
size and position of its piers will exactly correspond with those 
for the City bridge, and (as the end of the cutwaters will only be 
25 it. distant) it is proposed to connect the two together by a 
slight line of masonry or iron casing. This railway bridge, of 
course, is taken at an uniform level across the Thames, leaving a 
clear straight headway between the openings (which, like the 
piers, correspond in width with those of the City bridge) of more 
than 29 ft. from high water, making it on the whole 2 ft. higher 
than the highest part of new Blackfriars. On each pier will be 
placed three gi*oups of cast-iron columns— one \Ti't\i'a eeotac^ ^\A 
imeat each end; each group consisting o£ ioMt co\\jLT«iia \stwsfc^ 
^getber, and each column 6 ft. in diameter «ai^ \^ i\.. >e^^- 
Beating on these groupa of columns v?iU be v^n -^o^^^^ ^=^^ 
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wrought^iron lattice girders, the outermost ones on the east and 
west sides, like the outermost ribs of the bridge, being filled in 
with ornamental brackets and scroll iron-work. This bridge is to 
be laid for four lines of rails, to run into the new station on the 
site of the old Fleet Prison, whence, by the Subterranean Railway, 
the communication will be direct with the King's-cross and Great 
Western lines. — Abridged from the Times, 

THE FOUNTAINS IN TRAFALGAK-SQUABE. 

These fountains, which it has been ah initio the fashion to 
abuse, without making due allowance for the cause — the parsi* 
mony of the vote for their erection — have lately been improved. 
'*To the present time the fountains in Trafalgar- square consisted 
only of a single jet falling over from an upper and lower basin. 
This still remains as the centre figure of the basins, but at each of 
the semicircular bays there is now a group of jets, consisting of a 
centre and sixteen surrounding it. The jet of water from the 
centre rises about 5 feet, and those in the outside 4 feet. There 
are, therefore, in the first instance, 68 jets, throwing 300 gallons 
per minute, rising from the surface of the basin. The ground 
plan of the basins is a square, the sides of which are about 68 
feet long, and semicircular bays project from each of these sides. 
In the latter, as we have stated, are the circular groups of jets. 
An outline of an octagon is formed within the square, and at 
each of the angles is a jet which throws the water inwards to 
a height of 20 feet, and into the upper basin of the central 
fountain. These eight jets throw 200 gallons per minute, and 
their curve is about 30 feet in length. There are, again, two 
inferior squares surrounding the central group, and from each of 
the angles a jet is thrown outwards, crossing these from the 
octagon, rising to the height of 25 feet, and curving about 17 
feet. These throw altogether 200 gallons per minute. Beyond 
the sides of these smaller squares are eight feather jets, which 
throw up 200 gallons per minute, each of the groups of jets 
forming a display resembling the Prince of Wales* feathers. The 
whole of these may be played at once or together, in not less than 
twenty-five different continuations or changes." — Observer, 



METROPOLITAN MAIN DRAINAGE. — THE NORTHERN OUTFALL 
SEWER. 

This great engineering work, estimated to cost nearly three* 
quarters of a million of money, and in the construction of which 
some three years will have been spent, has been submitted to the 
inspection of the council and members of the Institute of Civil 
Engineers, and several military and scientific men of eminence, 
on the invitation of Mr. Bazalgette, the engineer to the Metro* 
poJItan Board of Works. 
St&i-ting at Old Ford, a point where the Yk\g\iMi^is».^^^\w^ 
^rro of the three great lines of sewera which «tft V> ^««v >(Joa 
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whole of the northern portion of the metropolis, converge, this 
northern out&ll sewer goes on to Barking, a distance of about 
£ye and a half miles, crossing the main Kiver Lea and five of its 
branches, the East London Waterworks feeder, and (by a tunnel) 
the Eastern Counties Kail way, the top of the brickwork of the 
arch of the sewer being on a level with the under side of the 
railway. It then crosses in succession the Stratford-road and the 
North Woolwich and Southend lines of railway, and proceeds 
thence, through West and East Ham and Plaistow, to the 
Thames, near Barking-creek. From the River Lea the high and 
middle level lines of sewers proceed side by side for about a mile ; 
then, joined by the low level, all three run parallel for the re- 
maining distance to the point of outfall. At Abbey-miUs a 
pumping-station will be erected for lifting the sewage of the low 
level line to the level of the other two, a height of some 35 feet. 
The whole of this northern outfall sewer, running in these three 
tHkrallel lines, is above the surface of the ground at an average 
height of 20 feet. For the greater part of its length it is bedded 
on a solid bank of concrete, averaging 12 feet in depth and 50 
feet in width. The portion nearer the outlet, for a mile and a 
half over a piece of marshy land, is carried upon a substructure 
of concrete piers, with brick arches. The Lea and its tributaries 
are crossed by means of iron aqueducts or tubular bridges. The 
brickwork of the line, throughout its entire length of five miles, 
will be covered by an earthen embankment, 40 feet wide at the 
top, with sloping sides. This it is in contemplation to use as a 
roadway, and probably in course of time dwelling-houses will be 
built on either side of it. In size each of the three lines of sewers 
is 9 feet high by 9 feet wide, having a semi-arch at the top, seg- 
mental sides, and an invert, and presenting to the eye when seen 
in a cross section three tunnels, running side by side. The 
discharge into the Thames will take place regularly at two hours 
after high water. Great reservoirs will be constructed near the 
place of outlet, in which the sewage from the three lines will 
accumulate from four hours after high water until two hours after 
the following flood tide. These reservoirs, all of which will be 
•covered over, will empty themselves in two hours, and ordinarily 
the sewage from them will be conveyed by culverts to the level of 
low-water mark. 

The whole cost of the Northern Outfall Sewer is estimated at 
about 625,0002. It will probably be finished towads the end of 
the year 1863. It is hardly necessary to state that it is being 
carried out by the Metropolitan Board of Works, as part of the 
grand intercepting scheme of sewerage in course of progress for 
draining London on both sides of the Thames designed by Mr. 
Bazalgette, their engineer. The contractor is Mr. George Fumess, 
the resident engineer being Mr. Edmund Cooper. As m&ttAi^ oii 
<mriomty, it may be 8ta.ted that about 500,000 -jwc^^ o^ twtfst^\ft 
will be used in the work, 20,000 rods of \>mYwo\Y, ^^^^^^^ 
baabels of cement, and 100,000,000 of biicWa, Ttok^^v^^ «t'^ 
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laid along the whole line of the work for conveying the materials 
to be used ih its construction ; five locomotive engines are con- 
stantly in use, and 500 trucks, while employment is given to 
about 2300 men, forming the contractor's staff. Dotted here and 
there along the line are mills for making concrete, one of them 
turning out as much as 360 yards of concrete a day. The wh<^ 
line has an average fall of two feet in a mile. All the brickwoik 
is laid with Portland cement, in the proportion of three of sand 
to two of cement. Within a quarter of a mile westward of the 
Lea, at a point where the high and middle level lines of sewers 
meet, an overflow chamber, which is intended to play an important 
part in the scheme, has been erected. This chamber is constructed 
with what are called weir walls, for the purpose of allowing the 
sewage water, when surcharged with heavy rainfalls, after reaching 
a certain height, to overflow and discharge the superabundant 
mass, which might otherwise burst the sewers, into the River 
Lea. It answers, in fact, the purposes of a safety valve, and 
will always prevent the sewers running under pressure. The 
northern high level line, about nine miles in length, commencing 
at Hampstead, and draining in its course the districts of Highgat^ 
HoUoway, Stoke Newington, Hackney, and Bow, is entirely 
completed, and in use. The middle level line, extending from 
Bayswater to Old Ford, and draining all the intervening country, 
is now in the course of construction by Messrs. Brassey, at a 
cost of about SOO, 0001.— Times. 



THE MACHINE FOR TUNNELLING THE ALPS. 

This very ingenious piece of mechanism has been completed 
by the firm of Hawks, Crawshay, and Co., and tested at the Claxton 
Quarry, on the Sunderland-road. This machine was originally 
intended to be employed in undermining Sebastopol. The engine 
for propelling the cutting machine resembles a locomotive engine, 
and is mounted on very low wheels. It has no funnel on the top, 
probably on account of the limited height of the tunnel, but the 
steam will be emitted at one end. The cutting machine, to whidi 
the engine will be attached, resembles a large wheel, and a double 
row of knives or teeth, of the finest steel, are arranged on what 
may be termed the spokes of this immense wheel, l^e knives of 
the machine are placed against the rock intended to be cut, and 
the wheel revolves and is pressed forward at the same time 
against the rock, cutting a large circular hole. A series of iron 
r^es are also attached to the machine, for removing the fragments 
of the rock cut out by the knives. New machines for cutting the 
great tunnel through the Alps were successfully tried at Modane 
some time ago ; and the machine manufactured by Hawks, 
Crawshay, and Co., it is believed, will be employed in the same 
^Tvai undertaking. The length of the tunnel tAready cut is 1680 
mHrea, of which 783 are on the ErencVi tsvdft «ni ^^^ ciii ^Soa 
Jialhui Bide. — Builder. 
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VENTILATING PANS. 

Mb. Atkinson has stated to the Northern Institute of Mining 
Engineers, that be has been trying some experiments with a Fan 
of peculiar construction at Tursdale Colliery, near Durham, and 
gave some of the results arrived at. Mr. Ati^inson also gave some 
account and description of the fan used by the Pneumatic Dis- 
patch Company in London, by which 14 inches of water pressure 
oould be obtained. The principle appeared to him to be capable 
of being applied to the ventilation of mines with advantage. The 
fiin consisted of two discs, and was about 20 feet in diameter, and 
made above 200 revolutions per minute. It was constructed so as 
to allow of this velocity being obtained, whilst the Elsecar fan 
oould not with safety be driven above 70 revolutions per minute. 
By the Pneumatic Company's fan he obtained 30, 000 cubic feet per 
minute through an opening of six square feet. The president 
stated that at first the company had considered it necessary to have 
the piston in the tube quite tight ; they now, however, found that 
this was not necessary, and that little loss was caused by a space 
being left all round the piston. This materially reduced the fric- 
tion. — Mechanics' Magazine, 

ORIGIN OP PETROLEUM. 

The flow of oil from mineral springs is by no means new either 
to science or commerce. Herodotus has recorded that the island 
of Zante furnished large quantities, while Pliny and Dioscorides 
describe the oil obtained from Agrigentum, a small town in Sicily. 
The Persian springs at Bakoum have yielded to the value of 
600,000 dels, annually ; and the earth oil from Kangoon, in Bur- 
mah, has been exported to the extent of 400,000 hogsheads year}y. 
The streets of Genoa and Amiens were formerly lit by a Petroleum 
obtained from Parma. In 1847| a spring was discovered in York- 
shire, which was successfully worked by Mr. James Young, of 
Glasgow, until exhausted, when he turned his attention to the 
distiUation of coal, and discovered paraffine oiL The marvellous 
oil-springs of the New World, however, far surpass in extent and 
interest all previous discoveries, and the quantity already yielded, 
ivithout apparently diminishing the supply, shows that this will be 
a most important article of conmierce for some years to come. In 
Canada the oil rises from the saturated comiferous limestones ; in 
the States it is principally obtained from Devonian sandstones, 
while in Western Virginia and Ohio it rises directly from the coal 
measures. In all cases it, no doubt, arises from the decomposition 
of coal by temperature and pressure, and is lifted by the percolap 
tion of water under it to cavities and Assures in rocks till it 
approaches the surface, and it is generaUy accompanied by 
quantities of coal gas. — Dr. J, B. Edwards, 

DANOEBOVB LAMP-OILB. 
Iir B letter addressed to the Tirnes by " ATllU\i\3i^ws\»xt«cr ^^ 
£od the following particulars of the oi\ beaxvn^ \\i^ xmmssl^ «&. 
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"Paraffine Oil/' and the respects in which it differs from the 
^nnine paraffine oil. 

The well-informed writer states that these economical oils 
have for many years been very extensively used in Scotland 
and many parts of the Continent, and have there gained an 
established reputation for being a safe, cheap, and convenient 
soarce of light. And he is of opinion that, as regards the oils 
which have hitherto been used, there are no gix)undfl for any ap- 
prehension of danger. 

But, having recently had occasion to inquire into the characters 
and history of the hydrocarbon oils at present in the market, he 
has learnt with great astonishment that an immense quantity of 
fiuch oil is now being sold under a great variety of names, which 
is totally unfit for being burnt in lamps with safety. 

The danger attending the use of explosive or infian^able oil in 
lamps is great, and the use of these several oils is extending rapidly 
among all classes. In addition to the purity of hydrocarbon oil, 
which determines the brilliancy of the light it gives, the most im- 
portant character, as regards safety, is that the oil should be 
incapable of burning without the aid of a wick — that when a light 
is brought into contact with the surface of the oil it should not take 
fire and blaze up as spirit of wine would do. It is with this 
limitation only that the terra " non-inflammable" can be applied 
to hydrocarbon oils ; but it is nevertheless a limitation of very 
considerable importance, as indicating the point on one or other 
side of which these oils may or may not be used with safety for 
burning in lamps. 

The fitness of any material for the production of lamp-oil wiU 
depend on its relative yield of oil possessing limited volatility, in 
proportion to those oils which, on the one hand, will not bum with- 
out smoking, and on the other are too volatile to be burnt with 
safety. 

Among all the materials from which hydrocarbon oils are now 
manufactured, the American earth-oil is pre-eminent in yielding 
what may be termed supervolatile oil in such very much larger 
proportion than the oil of medium volatility that it probably would 
be impossible to use this material for manufacturing lamp-oil having 
the character above described as proper to it. However, this fact, 
obvious as it is, has not prevented the attempt to introduce as lamp 
oil the highly volatile product of the American petroleum. The 
oils already referred to as being unsafe are chiefly from this source. 
As generally met with, they are quite or nearly colourless ; present- 
ing a beautiful appearance, which might lead many to regard them 
as of very superior quality, and from this specious advantage over 
other hydrocarbon oils, as well as the vigour with which they are 
being pushed into notice, they may come to be largely used, and 
also to influence very prejudicially the manufacture of other oils of 
this kind. 

The following ia the mode of appVying Oie leu^i oi ^<a o^ \ — 
About a tliimbleiiil to be tried should be ponied inJto wiViCTcrVftQi ^^cnsA^^oaa- 
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pot Ud, or a BmaU naoer, tnd a splint, or thin piece of dry firewood, lighted 
at the end, dipped into the oil so as to let the flame ot the wood eontinne 
bnnung while it is stirred about in the oil for at least one minute, when a per- 
ceptible Tapour will begin to rise from the oil, owing to its being sligntly 
luMted by the burning wood. An oil that is perfectly safe to bum in lamps 
win not take fire when subjected to this test within the time stated ; but many 
samples tried in this way, and all of those that were known to be made from 
American petroleum, took fire the instant the light was put to them, Qthers 
within from two or three seconds to half a minute, the latter being oils con- 
taininc admixtures of supervolatile oil, or from which the supervolatile por- 
tions had not been properly separated. Some samples, agam, did not take 
lire until the flame had been in contact with them for full three minutes, and 
the oil had become quite hot. 



COAL-TAB. 

Coal-tab is a very complicated body, and, when carefully distilled, 
it yields certain yolatile fluids^ smelling more or less of tar, among 
which is a naphtha called ** benzole.'* Small bottles of benzole are 
sold for removing grease stains under the name of benzine collcu. 
Benxole is next acted on by nitric acid, and by that means changed 
into nitro-benzole — ^a liquid having so exactly the smell of the 
essential oil of bitter almonds that it is substituted for it in the 
manufiEtcture of almond soaps and of cheap perfumery. When 
iron filings and acetic acid act upon the nitric benzole it is changed 
into aniline, and this aniline when acted on by arsenic acid, bichro- 
mate of potassium, permanganic acid, stannic chloride, &c., yields 
a great variety of very beautiful colours. These coal-tar dyes wero 
a oharacteristio feature of the Exhibition. In Perkin's case was 
shown a cylinder of solid aniline purple, which could easily be 
carried under the arm. It is worth at least 8001,, and required for 
its production the tar obtained from 2000 tons of coal. It is in 
tinot(nial potentiality equal to 100 miles of calico. 



LABUAN COAL. 

Thi Labuan Goal Company have issued a circular containing an 
analysis of specimens of their coal made by Dr. Percy, of the Govern- 
ment Museum of Geology. The first specimen is pronounced to be 
veiy valuable and superior to the best cosd of South Staffordshire, from 
the fact that it contains more hydrogen and less water. The 
seoond specimen was one sent home by the manager, Mr. Sinclair, 
and on Uiis the judgment is equally favourable. It bums wi^ a 
copious bright flame, is a non-caking coal, and has the great ad- 
vantiHSe of containing only a small proportion of sulphur. It has 
likewise peculiarities that specially adapt it for seagoing vessels,. 
and also for the manufacture of gas, as well as for use in the 
various metallurgical operations in which a copious flame is re- 
quired, as in reverberatory furnaces. The quantity available 
appears to be virtually inexhaustible, requiring nothing but a good 
supply of Jabozzr for its extraction, A Singapore Qaa CoiEi^vu^ 
JiMs recently been eetabliBbed, to v^hich it ia AikeV^ io ^'Sox^m- 
porttmt AoilitieB, — 2Hme9. 
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UTILIZATION OP WASTE HEAT. 

An invention has been patented by Mr. J. S. Joseph, of HhoB- 
tyllan. North Wales. It consists in constructing a hxge retort 
built up of fire-brick or other suitable material, and surrounded 
by an outer shell of the same, so that a space may be left all 
round the retorts, the ends of the latter passing through the ends 
of the enclosing structure, and being provided with suitable doors. 
In order to support the retort, he forms piers of fire-brick or 
other suitable material underneath the same. This retort oven 
he employs either for making coke, charcoal, or for any other 
similar processes. At or near the top of the retort he forms suit' 
able openings, through which the combustible gases formed inside 
the same, by any of the above-mentioned processes, pass into the 
surrounding space. He introduces small jets of atmospheric air, 
and thus causes the complete combustion of the combustible gases, 
thereby creating an intense heat. The hot products of this com- 
bustion by preference he employs for generating steam, making 
illuminating gas, firing pottery, heating drying-stoves for general 
purposes, for calcining ores, for burning bricks, or for burning 
lime in kilns. — Builder, 



GAS aLASS-HOnSE FURNACES. 

Peofessob Faraday has read to the Eoyal Institution a 
paper on this subject. He commences by describing, with nearly 
the wonted enthusiasm of former days, the glowing intensity 
of the mass of flame in a Glass Furnace, which resembles the 
body of the sun, though on closer inspection it is seen to be com- 
posed of innumerable tongues of flame. The immense mass of 
heat thus produced, the great cleanliness of such a furnace com- 
pared with those in which incandescent solid fuel is consumed, 
and the facility with which it is managed by a single man, were 
noticed as important improvements in the construction and 
management of glass furnaces. It is not, however, by the com- 
bustion of ordinary coal-gas that these effects are produced. 
Solid fuel is in effect employed, but the gases evolved during 
an early stage of its combustion are consumed with an addi- 
tional supply of oxygen in that part of the furnace where the 
work is done. Professor Faraday said the subject had been 
impressed on his mind during a recent visit to Birmingham, by 
the inspection of Mr. Siemen's regenerative gas furnace, where he 
had witnessed the processes of glass manufacture carried on with 
a ^ility, cleanliness, and completeness that were astonishing. 
A large diagram representing the construction of the furnace 
was exhibited, from which it appeared that the solid fuel was 
allowed to descend an incline to the hearth, composed of fire- 
bricks, where it was gradually consumed; about two or three 
/bet thick of fuel being kept burning. T\i© g.aaoia evolved rise 
tbroagb the Jesceoding coal, and a Iwrg© "!^oT\AOTi\iWi«mft c«ii- 
verted into carbonic oxide, and tbe gaae& w© \i\ieii ««A^xr^a^''»^» 
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the chambers of the furnace, and a supply of air being admitted. 
they are bnmed with great effect and with little waste of heat. 
There is, indeed, so little waste of heat in these furnaces, that the 
temperature at the chimney-top does not exceed 300 degrees of 
Fahrenheit, the economy of heat being effected by the "regene- 
rfttive** arrangement, by which means the heat of the flame is first 
applied to heat the fire-brick air- passages, and in the latter the ad- 
mitted air becomes highly heated before it inflames the gas, on the 
same principle as a respirator, which having become heated by the 
breath exhaled, afterwards imparts heat to the air that is inhaled. 
ABBoming 4000 degrees of heat to be generated by the perfect com- 
inistion of carbon, it is calculated that by the regenerative pro- 
cess 3000 degrees of heat are returned. In the furnace described 
Hbere were four fire-chambers, containing eight pots of melted 
.glass each, and one pot holds about two tons of molten glass. 
The pots are not closed, as is necessary in ordinary glass furnaces, 
to ex<ddde ashes and dirt, for the furnaces heated with gas are 
free from such impurities, and great facility is thus given for 
working the glass, the quality of which is also greatly im- 
proved by the greater command which the workmen possess of 
regulating the heat. Id the conclusion of his lecture. Professor 
Faraday alluded, in an affecting manner, to his increasing loss 
of memory. There was a time, he observed, when he inclined 
to think that memory was a faculty of secondary order ; but he 
now feels its great importance ; and the deficiency of that power, 
lie said, would prevent him from again bringing before them 
anything that was new, for he was often unable to recollect even 
iuB own previous researches, and he could no longer trust himself 
to lecture without notes. 



IGNITING POINT OP OOAL-GAS. 

Db. Pbankland has experimented on this subject, and the 
•etfnlts arrived at are thus sunmied up : — 1. Coal-gas cannot, even 
nhder the most favourable circumstances, be inflamed at a tempo- 
ntore below that necessary to render iron very perceptibly red-hot 
by daylight in a well-lighted room. But this temperature is con- 
sideraoly below a red heat visible in the open air on a dull day. 
2. This high Igniting Point of Coal-gas, under all circumstances, is 
doe in a great measure to the presence of defiant gas and lumini- 
Parous hydro-carbons. 3. The igniting point of explosive mix- 
tures of the gas of coal-mines is far higher than that of similar 
mixtares of coal-gas ; consequently, degrees of heat, which are 
perfectly safe in coal-mines, may ignite coal-gas ; hence, also, the 
«afety-lamp is much less safe in coal-gas than in fire-damp. 4. 
Explosive mixtures of coal-gas and air may be inflamed by sparks 
etmdL from metal or atone. Thus an explosion, m^-^ «m^ ^^tsx 
tbe blow of the tool of a workman against iron or aV)Tie, ^oxa.^^ 
tnmp of a horse upon pavement, &c. 5. "ExiAoaW© tsx\3l\.\X3N» ^"^ 
<xmi'gaB may also be ignited by a body of a comvw^ATvi^Vj Vs^ 

F 2 
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temperature, through the medium of a second body, whose igniting- 
point is lower than that of coal-gas. Thus sulphur, or sub- 
stances containing sulphur, may be inflamed far below visible red- 
ness ; and the contact of iron below a red heat with very inflam- 
mable substances, such as cotton waste, may give rise to flame, 
which will then, of course, ignite the gaseous mixture. 



ILLUMINATING POWER OP THE GAS SUPPLIED TO THE CITY. 

At a meeting of the City Sewers Commission Dr. Letheby 
has presented his report on the Illuminating Power of the 
Gras supplied to the City of London during the autumn quarter by 
the Great Central Gas, the Chartered, and Commercial Gas Com- 
panies. The gas had been tested in accordance with the instruc- 
tions of the Metropolis Gas Act of I860. It had been tested at 
two places, namely, at the London Hospital and at Finsbury- 
square, and 325 examinations had been made. The results were, 
that the mean illuminating power of tlie Great Central Gas wa» 
equal to 13*34 sperm candles of the standard quality, that of 
the Chartered to 13*78 candles, and that of the Commercial to 
18*02. The weekly average of the Great Central had ranged from 
12-69 to U-93, and that of the Commercial from 12*41 to 18*85. 
The difierence in the mean illuminating power of the Great Cen- 
tral Gas at the two places where it has been tested, namely, at 
Finsbury-square and the London Hospital, which are nearly two- 
miles apart, differed only to the extent of 0*45 of a candle, and aa 
the largest average (13*55) was at Finsbury-square, it wasmani^ast 
that the difference was accidental. These results indicate that the 
gas supplied in the City by the three companies has not, daring 
any week, been below the standard quality, and that the quarterly 
averages have been from 8*5 to 0*15 per cent, above it. The 
former is the excess of the Commercial average, and the latter of 
the Chartered ; that of the Great Central having been 13 per cent, 
over the standard. Last year at this time the quarterly aveiBge- 
of the Great Central was only 12*16 sperm candles, and the mean 
illuminating power of that gas for the corresponding quarter of 
the last seven years has been 12*55 candles. The quality is there- 
fore improy'mg.— Mechanics* Magazine, 



EXPLOSION OF COPPER GAS-PIPES. 

Dr. Phtpson, in a letter to the TimeSf states : — It has been 

discovered that when Gas-pipes constructed of Copper or Bronze 

have been long submitted to the action of ordinary coal-gas, an 

explosive compound of copper and acetylen (one of the many 

ingredients of coal-gas) is formed. When dry, this compound 

detonates with extraordinary violence as soon as it is rubbed, 

struck, or heated. Already some accidents have occurred, and 

jBome workmen have lost their lives w\ft\fi c\easi\tv% \wc%<& c^-^^ 

g'as-pipes from thia circumstance, ^o a\ic\i ex"i^o«w^ conv^-voA 

Appe&ra to be formed when iron or lead ax© \xBed. IX. \a wA«o!t 
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that large copper gas-pipes are unsafe, and that some other metal 
shoald be substituted for the copper, as the latter may give rise at 
explosions at any moment. As concerns small pipes constructed 
of this metal, they should not be allowed to get foul, and when 
about to be cleaned, hydrochloric acid should be introduced into 
them for about 10 minutes before they are submitted to any heat 
or friction. Hydrochloric acid decomposes the explosive com- 
pound, combines with the copper, and puts the gas acetylen at 
liberty. The acid may then be washed out with hot water. 



GTE S GASOMETERS AND TANKS. 

Mb. Febderick Gye, of the Royal Italian Opera, Covent 
Garden, has invented certain improvements in constructing Graso- 
meters and Gasometer Tanks. He constructs a gasometer tank in 
such a manner as to render available much of the central space of 
land now covered or occupied by the tank of a gasometer. The 
tank is made double at the outer circuinference to receive the 
water or fluid employed, the interior spac© being left free for use 
when roofed, or closed in air- and gas-tight. Instead of placing a 
gasholder tank on the surface or below the surface of the ground, 
Mr. Gye erects a circular wall of brickwork, or a circular frame- 
woric of iron or other suitable material. This circular erection 
may be perforated with arched or other openings, of a height con- 
venient to admit men or materials being carried through them. 
The breadth of this wall or erection is to be sufficient to admit 
of a double or ring gasholder tank being placed on its upper 
flttiface; the tank being of sufficient width to admit of the 
working therein of a single or double, that is, a telescope gas- 
iiolder. The space extending from one side of the interior tank to 
ihe other is to be roofed over. There is then a covered circular 
Apartment approached by the openings through the circular wall 
or structure below. The roof of this apartment may, if necessary, 
be conveniently supported by a central column with radiating 
struts (umbrella- like) or by a series of columns or otherwise. This 
iDTention is also applicable when constructing gasometers, the 
tanks of which are built below the level of the surrounding 
ground, and for which an excavation has been made ; only, in. 
that case, it would be necessary to descend by an inclined plane^' 
or other means, in order to enter the enclosed covered space 
under the gasometers. As the action of the wind might be 
found inconvenient, the outer ring of the tank may be made of 
A height equal, or nearly so, to the greatest height to which 
tilie outer gasholder will rise when completely filled with gas ; 
and on the inside surface of this outer ring are placed either 
the wheels or the guide-rods necessary to the steady working of 
the holder. — Builder. 



OASLiaHT IN RAILWAY TRMSS, 

Mb. Allen, of the Scottish Central EailNvay, "kaa «vMiCi«tt^<b^ '^ 



86' TEAB-^BOOK OF FACTS. 

lighting trainB on this line. The gas is supplied from a large boifer 
at the Perth station, which is filled from the gas-works there. Hie 
supply for the train is kept in an india-rubber gasometer of about 
f&x. feet square, defended by iron rods, and kept in a compartment 
of the break-van. When full it occupies the whole of tnis com- 
partment, but as the gas passes away it is compressed by a weight 
on the top. The gas is conveyed into it from the boiler, by a large 
•tube in the bottom of the van, and is conveyed out of it to sup{»y 
the carriages by a smaller tube, also in the bottom. This tube 
again passes up through the anterior part of the van to the roof^ 
and the gas is thence conducted along the carriages by metal pipes, 
connected by india-rubber tubing, and passes down by brackets into 
large and strong glass globes in the various divisions of the carriages. 
The supply necessary for the double journey to Perth and baok, 
which occupies somewhat less than eight hours, is about 260 cubic 
feet ; and the expense, after the fittings are completed, is estimated 
at one-half of that of the ordinary oil apparatus. The only ob- 
jection to the scheme is that it must be confined, except with great 
difficulty and expense, to trains which do not require to be ^en 
down, such as those for long journeys and express trains ; but^ 
as it is in these that light is most required, the objection is not 
a strong one. The system has been for some time in operation 
on the Lancashire and Yorkshire, and London and North- 
Western Bailways, and was introduced on the former line by 
Mr. Newall, inventor of the patent break. — Caledonian Mercury. 



STEAMBOATS LIGHTED WITH GAS. 

Thb Wallasey Commissioners, says a Liverpool paper, who have 
taken the lead in introducing the most perfect construction of ferry- 
boats that ever floated on the waters of the Mersey, have had a splen- 
did new boat, the Water LUi/f built by Messrs. George Forrester 
and Co., and Messrs. Jones, Quiggin, and Co., now Lighted by Gas 
throughout. Instead of the dull, lurid flame produced by oU, the 
signal lamps are brilliantly illuminated by a jet of the clearest gas- 
light. At night the engine-room is now quite light, every part 
of the machinery, in fact, being more clearly visible to tlie engineer 
than during the day-time ; while a couple of sun-burners at once 
give light and ventilation to the passengers in the saloons. 



NEW SYSTEM OF LIGHTING THEATRES. 

The last and by far the most important of the novelties of 
structure and decoration attempted (and with success) in the 
new Th^^tre du Ch^telet in Paris, is the entirely original mode of 
Lighting the salle. Not a single chandelier appears, large or 
sniall ; and yet the house is perfectly lighted, and the richness 
of ihe architectural effect, strange to say, seems absolutely to 
S'^"^ by the absence of those glittering iiiCceaaoYifia oi ^ajea tsA 
^Ii6s which usually form such princu^\ i«a\.\»e» Sn A^«A»\xiabL 
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interiors. In lieu of these we are presented with a ceiling of 
ground gLass, sparingly decorated with elegant arabesques, above 
whidi, and unseen, are jets of gas, aiTanged in a concentrated mass, 
which pour down a flood of softened and equalized light through 
the semi-transparent ceiling, the intensity of which can be 
heightened or diminished at pleasure. Not only is the glare of the 
chandelier, by which the view of the stage from some parts of the 
house was obscured, effectually removed, but the unwholesome 
heat and noxious fumes produced by a number of gaslights are 
also got rid of— a most important improvement. — BuUding News. 



PBEVENTION OF PIBE. 

Mb. M. Allen, of Shoreditch, has patented the '^ Construction 
of Buildings for the Prevention of Fire." The patentee proposes to 
oonstruct buildings in an improved manner by economizing the 
space which the staircases usually occupy, and to render them fire- 
proof by dividing or insulating the staircases from the building of 
which they form part. This he proposes to accomplish by arrang- 
ing the stairs (which are to be made of incombustible materials) 
in a recess formed in the outer wall of a building ; which recess is 
%o extend from the foundation to the roof, and have no opening 
whatever on its inner side ; but it is to be provided, where necessary, 
with openings or doorways on its outer face, leading to balconies 
(which are also to be formed of incombustible materials) fixed at 
the level of, and giving access to, each of the floors or flats of the 
building. By means of this arrangement of staircase and balconies^ 
each floor will be rendered totally distinct from, and independent 
of, that one below or above it, so far as regards any internal 
communication therewith or therefrom. The invention also con<* 
sists in obtaining and forming a new material for building purposes, 
by the combination of cinders, slags, coke, culm, clinkers, or other 
ealoined substances of similar character thereto, possessing an 
irregular, uneven, or porous surface, with Portland or other cement. 
Long ago it was suggested in the Builder that the formation of 
circular staircases projecting from the baok or side of the houses, as 
is not uncommon in ScoUand, with stairs of incombustible materia], 
would tend materially to lessen the spread of fire, besides ensuring 
safe means of transit for the occupants of a house on fire. 

Mr. Bayliss, Madeley, Shropshire, has patented certain improve- 
ments applicable to buUdings, in order to facilitate the extinguish' 
ing of any conflagration which may happen therein. This in? 
vention consists in constructing buildings with each apartment or 
compartment with an aperture or apertures at the upper part, the 
said apertures being in (or communicating with) tubes or channels 
opening into the nearest chimney or flue ; or the tubes or channels 
may be continued and opened into the external atmosphere. 
Hence, if a conQagration should take place, Vfe ^wKl ot^ \» 
necessary to close the apartment or compartment, «ai^^e%TEvs3&.^ 
MttdSre will &nd vent by the said channeAS) ^xxea, ox \.\iJw». iiSao*. 
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for the purposes aforesaid, the patentee provides a dstem or 
receptacle at the upper part of the building, from which pipes 
desoend which reach from the said cistern to Uie basement of the 
building, and may form supportiog columns or pillars to it. The 
tops of the said pipes, where they open to the cistern, have proper 
valves ; and from these pipes, at every floor of the building, 
other pipes or channels biunch out in such manner that valves 
may be applied to stop the first-mentioned pipes at the level, or 
nearly so, of such branching pipes ; causing such flow of water 
from the cistern to run into the said branching pipes or channels ; 
and thence, through suitable apertures, into the apartment or 
compartment, or any two immediately adjoining or contiguous 
apartments or compartments ; and this without allowing the 
entry of the water into any other apartment or compartment. 
The floors and roofs should be fireproof. 



LONDON FIBES. 

The Select Committee of the House of Commons appointed to 
inquire into the existing arrangements for the Protection of Life 
and Property against Fire in the Metropolis have concluded their 
labours. It appears that twenty years ago the number of firea 
in London was about 450, and that last year the total number was 
1183. According to Su> Eichard Mayne's estimate, the whole of 
the metropolitan police area and the City of London together, 
extending over about 700 square miles, may be considered as 
containing rather above 3,000,000 of inhabitants, residing in 
about 475,000 houses, and the rental for taxation about 
14,800,000^. The magnitude of the interest at stake was also 
shown by Mr. Newmarch, who stated in his evidence that the 
total value of property insurable against fire within six miles of 
Charing Cross is not less than 900,000,000^., and of this not 
more than about 300,000,000Z. are insured. It was further sho¥ni* 
that this insured property now bears, through the medium of the 
fire offices, the expense of the present Fire Brigade establishment. 
The Committee express their opinion that the parochial arrange- 
ments required by law for the extinction of fires should be dis- 
continued ; though maintained at a cost supposed to be nearer 
10,0002. a year than 5000Z., they are useless, or worse. The 
Fire Brigade establishment of the insurance offices is also totally 
inadequate to the general protection of London from fire ; nor 
can the offices be expected to undertake the task ; their object is 
the especial protection of those parts where the largest amount of 
insured property is to be found ; they are, moreover, anxious to 
give up the brigade. But its efficiency is such that the committee 
consider that Uie services of the existing staff ought to be made 
available in connexion with any new system which may be adopted. 
2jlie raJuabJe services of the Society for the Protection of Life 
jSvm Fire also demand public acknowledgment^. IxiYIviw^o^^Qoft 
£re brigade forms an integral part oi tVi© \>oVtfift iov5» \ VJoa 
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anrangements are Tery efficient, and yet the annual expense is but 
aboat 28002. At Manchester and Glasgow also the arrangements 
aire made under local Police Acts ; the expense is about 20002., 
and half of it is recovered from the owners of the property in 
which iires occur, or from the insurance offices. It was proposed 
in the committee that such a charge should be made upon owners 
or insurance offices in London, but the numbers were equal on a 
division, and the chairman gave his vote with the Noes. In 
these three towns there is an almost unlimited supply of water at 
a high pressure, so that hose pipes are applied to the water mains, 
and the use of fire engines almost dispensed with ; but such a 
supply for the whole of the metropolitan district, requiring as it 
wocdd a new system of fire mains, could not be effected without 
aooet of about 3,000,0002. ; better regulations, however, might 
be made for the immediate attendance of the fire-cock men. 
The Committee, by a majority of seven to five, agreed to the 
following recommendations : — *^1. That a fire brigade be formed, 
under tibe superintendence of the Commissioners of Police, on a 
scheme to be approved by the Secretaiy of State for the Home 
Department, to form part of the general establishment of the 
Metropolitan Police, and that the Acts requiring parishes to 
maintain engines be repealed. 2. That an account of the expen- 
ditore of the new poUce fire brigade be annually laid before 
Parliament, together with the general police accounts, in such a 
manner that the special cost of the brigade may be ascertained. 
8. That the area of the new fire brigade arrangements be confined 
within the limits of the jurisdiction of the Metropolitan Board of 
Worits, with the option to other parishes to be included, if within 
the area of the Metropolitan Police." 

The usual annual return on this subject has been issued by the 
snperintendent of the London Fire Brigade. The total number 
«f calls received during the year 1861 was 1409 ; of these 89 
were false alarms, 137 proved to be only chimney alarms, and 
1183 were fires, of which 53 resulted in the total destruction of 
buildings, &c., 332 in considerable damage, and 798 in slight 
damage. The fires of 1861, compared with those of 1860, show 
aa increase of 127) and compared with an average of the 28 
jean during which the establishment has been in existence, the 
increase is 391. This list does not include trifling damages by 
fires not sufficiently important to require the attendance of firemen. 
Of these no record is anywhere kept, but they may be estimated 
in round numbers at 4000 ; neither does it include the ordinary 
oalls for chimneys on fire, which may be roughly estimated at 
$000. The totally destroyed list, 53, is 25 in excess of the same 
list for 1860, and 13 in excess of the average proportion for the 
28 past years. Of the premises burned, 20 were from 2 to 7 
miles distant from the nearest station ; 25 were used for the 
carrying on of hazardouB trades, snch as c«\ATvc^•m«^L«t«, ^vc- 
pentms, bay and straw salesmen, steam aaw-iXiiWa, &^. 
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FRESEBYATION OF WOOD ANB IBON. 

Mb. Thomas Coblet, of Meerholz, proposes to PreseiTe Wood, 
and render it uninflammable, by impregnating it with a sohition of 
salts of barytes, strontia, potash, lime, magnesia, or other nits; 
or the salts of any base capable of forming salts with hydro-flao« 
giHcic or silicic acid. After the impregnation, which may be 
effected by any known means, the wood is farther acted upon by- 
treatment with similar acids. 

An invention has been patented by Mr. John Cnllen, of 
the North London Railway, Bow, for preserving wood from 
decay. The inventor proposes to use a composition consisting of 
coal-tar, lime, and charcoal. The charcoal ia reduced to a fine 
powder, and such is the case also in regard to the quick lime. 
These materials are to be well mixed together, and subjected to 
heat. In order to preserve wood, the composition is heated, and 
the wood is immersed therein. The impregnation of the wood 
with the composition may be materially aided by means of exhaus- 
tion and pressure. Wood thus prepared is said to resist the 
ravages of the white ant. When coating iron to preserve it from 
rust, the composition is heated for a time to somewhat higher tem- 
perature than is found necessary for wood. — Builder, 



pbesebvative action of sulphate op coppeb on wood. 
The experiments of Mr. Kcenig are said, by the Repertoire de 
Chimie, to have demonstrated that Sulphate of Copper deprives 
Wood of the nitrogenous matter which acts as a ferment, this 
matter being found in the solution of Copper. At the same time 
a combination of resin and copper is formed, which closes up the 
pores of the wood and preserves it from the action of the air. The 
wood, however, is still susceptible of decomposition, in conse- 
quence of the variations of temperature and humidity. Mr. Weltz, 
while occupied with the solution of the last questions, has arrived 
at the following conclusions : — He has remarked that the wood 
gradually blackens as the layers of metallic copper are produced 
on it. The sulphate of copper is fixed in the wood : this salt de^ 
composes itself into metalhc copper and sulphuric acid. . The 
latter chars the wood ; and it is through this layer of charcoal^ the 
preserving agency of which has been so often remarked, that the 
wood is enabled to resist the action of humidity. — Builder, 



pbevention of botting in wood. 
To prevent Posts and Piles from Rotting, the following coating 
has been recommended in fferapcUh*8 Journal. Besides being 
economical, it is said to be impermeable to water, and nearly as 
hard as stone : — ^Take 60 parts of resin, 40 parts of finely pow- 
dered chalk, 300 parts or less of fine white sharp sand, i parts of 
linaeed oil, 1 part of sulphuric acid, and 1 part of native oxide of 
copper. First heat the resin, chalk, sand, M\doV!Lmwi\io\i\j«J^«t% 
^en add the oxide, and with car© the 8uc\d *. a\ai VJaa com^^^^^six 
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carefully, and apply the coating while still hot. If it be not liquid 
enough, add a little more oil. 

The following method' is given in the new periodical entitled 
The Exchange : — 

All fence-footings, gate-posts, garden stakes, and timber that 
is buried in the earth, may be preserved from decay by the follow- 
ing simple process : — Take 11 lb. of blue vitriol to twenty quarts 
of water : dissolve the vitriol with boiling water, and then add the 
remainder. The end of the wood is then put into the solution, 
and left to stand four or five days : for shingles three days will 
answer ; and for posts 6 inches square, ten days. Care should be 
taken that the saturation takes place in a well-pitched tank or 
keyed box, for the reason that any barrel will be shrunk by the 
operation so as to leak : instead of expanding an old cask, as other 
liquids do, this shrinks them. Chloride of zinc will answer the 
same purpose, but it is dearer. 



SOLUBLE GLASS. 

Mix ten parts of carbonate of potash, fifteen parts of powdered 
quartz, and one part of charcoal. Fuse well together. The mass 
is soluble in- four or five parts of boiling water, and the filtered 
solution, evaporated to dryness, yields a transparent glass per- 
manent in the air. — Chemical News. 



WATERPBOOP GLASS ROOFS. 

A PATENT has been taken out by Messrs. Showell, of Manchester, 
for Waterproof Glass Roofs, recommended as especially applicable 
to railway stations and horticultural buildings. The invention 
consists of plates of glass, with the edges only turned up ; and 
where they meet one another, protected by a metal cover. The 
top edge of the glass rests upon a horizontal flange L ii^n purlin, 
and the bottom edge on the edge of the vertical flange ; so that 
the top edge of the glass is overlapped by the bottom edge of the 
plate above. A screw bolt passes through the bottom end of one 
cover between the two adjacent plates of glass under this cover, 
through the top of the cover immediately under it, and between 
the edges of the two adjacent plates of glass under this cover, and 
18 then secured through the horizontal flange of the L i^'^" purlin. 
A pin passes through the sides of the bottom end of the covers, 
and prevents the glass plates from slipping down, by catching 
their tumed-up edges. There is a further improvement, in which 
the top and bottom edges of the plates of glass are turned the one 
up and the other down. In this form a more secure joint, it is 
■aid, is effected at the top and bottom edges of the glass, and with 
ft less lap. The top end of each cover prevents the glass plate 
next above it from slipping down by catching its turned-down edge, 
and no pin is required. By this new form of construction no ^u.tt^ 
18 needed in the jointa ; and expansion and contit^WoTv, ore vd::^ 
other alight movement, can go on without impamng tVift '«^Xi«r^x^ss2fL 
oaastniction, — B%ilder, 
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PAIIrMAKINO BT MACHINEBT, 

In making a Pail, it goes through a good many operations, and 
at each time by a separate individual. The staves are first cat to 
the proper length ; they are then placed in a machine, which 
hollows out the Inside and rounds the outside ; they are then joined, 
passed from that to be tongued and grooved ; they are then ready 
to be put up, which is done in quick style ; as the staves are all 
<!at the same width, there is no time lost in picking out the proper 
«ize. They are formed upon an iron cylinder, and turned off on 
the outside ; the hoops, already prepai-ed, are run on tight by » 
■small machine. The insides are then turned out and passed to 
Another workman to have the bottom put in ; this is the principal 
part of the work, although they have to get the ears and bails put 
on, and painted and varnished, before they are ready for nuurket. 
One house in Ottawa city, Canada, turns out 800 pails per day. 



MACHINE FOR CUTTING COAL, 

A NEW Coal-cutting Machine, worked by compressed air, has 
been tried with success in Yorkshire. The engine-house contains 
a powerful engine, besides the compressed-air engine. The *' pressed 
air" is conducted in patent bitumenized pipes to a distance of 
nearly a mile from the bottom of the driving shafts the pressure 
being about 50 lb. to the inch. The agency is said to be delivered 
to the cutter almost with the same motive force that it has at the 
pit-head. The cutter itself is a machine made to run on the tnb- 
oarriage way. While the cutter is working a stream of pure 
atmosphere is discharged at eveiy stroke ; and this current of fresh 
■and dry air cannot fail to add considerably to the ventilation. 
Economy and safety are said to be the chief recommendations of 
the invention. — Builder. 



COAL-MINE ACCIDENTS. 

A Parliament ART return states that in the 10 years commenc- 
ing with 1851, 605,154,940 tons of coal have been raised in Great 
Britain, and the number of lives lost at the work has been 8466 — . 
a life lost for every 71, 480 tons of coal raised. The 5, 000, 000 tons 
which are brought to London every year must therefore occasion, 
on an average, no less than 70 deaths, or about one every five days. 
In some mining districts the deaths are described as being far 
beyond this average ; in South Wales, for instance, and in the 
South Staffordshire and Worcestershire district, they have been 
double the average. 

diamonds used for boring into hard rock. 

An instrument for this purpose has been employed in France, 

■made out of a tube furnished with a circular cutter of rough 

-Diamonds. It is caused to revolve, and a» \\. «a\«tft*\Ti\.^ VJci^ «\a\i^ 

t/ie cutter scoops out a cylinder, which \a a.iV«rvj«t^^ «ms^s \«^us(i 
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out of the tube. Holes in hard granite for blasting purposes, 47 
miUimdtres in diameter, andfrotn 1*10 mdtres to 1*20 mdtres deep, 
are thereby bored in one hour. This would require two days* work 
in the ordinary way. The diamonds, when examined through a 
magnifying glass, do not seem at all injured. — Cosmos, 



NEW MOBTISING MACHINE. 

This invention, by William Jackson, of Leeds, consists of " Im- 
provements in Mortising Machines, " connecting the band lever of 
a mortising machine to the apparatus which carries the cutting 
tool by means of a link, so as to produce the required vertical 
motion of the cutter or chisel. The spindle to which the cutting 
tool is fixed passes through an upright casing, or box, or cylinder 
fixed upon the spindle. These two parts move together vertically ; 
but the spindle has an independent axial motion, so that the posi- 
tion of the cutter may be altered when required. The cutting 
operation is effected by bringing down the chisel by means of the 
hand lever ; and the wood under operation may be moved forward 
as required by means of the toothed gearing connected with the 
moveable bed on which the wood is secured. 



A TELESCOPIC LADDER. 

The Hereford Times states that a very ingenious invention, 
called the Telescopic Ladder, has just been patented by the inventor, 
Mr. G. H. Morgan, surveyor and builder, New Market-street, in 
that city. This ladder, which might be made to a great length, 
shuts up like a telescope, the uppermost /oor, so to speak, shutting 
up in the next, and so on to the bottom ; in like manner, the 
first floor is easily projected, and may be turned against a wall at 
any angle : [then follows the second, third, fourth, &c. The 
whole series shuts up into a small compass. 



TO PREVENT TOOLS PROM RUSTING. 

Thousands of dollars are lost each year by the Rusting of 
ploughs, hoes, shovels, &c. Some of this might be prevented by 
the application of lard and resin, it is said, to all steel or iron 
implements. Take three times as much lard as resin, and melt 
them together. This can be applied with a brush or cloth to all 
BorfitceB in danger of rusting, and they can easily be kept bright. 
If tools are to be laid by for the winter, give them a coating of 
this, and you will be well repaid. It can be kept for a long time, 
and should always be on hand and ready for use, — American 
Cotmtry Oentleman. 

STONE-CUTTING BY MACHINKET. 

Ms. HuNTEB, ofDetai Forest, in Wales, ^aa •paAftiA.fe^^^ViCfii^ 
planiag and Ridge-dreoBiDg Machine, so elaiboTaite Vxv \\a xasi'Otfira^ 
that it will perform with speed, accuracy, and xegviVwcvVs oi^V^ 
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nearly the whole of the masonwork, hewiDg, dressing, &c., nofv 
executed by hand previous to the operation of building. It will 
plane, dress, and polish stones ; work out checked nS)bet8 and 
window-sills ; and do almost everything appertaining to pUun 
masonry ; giving to ashlar work an ornamentation quite uniqaeu 
This machine is an amplification and completion of the inventor's 
idea that seven years ago found expression in the ridge- dressing 
machine which was then patented. From the appearance of the 
machine, and the thorough success of the ridge-dresser, there is 
no reason to doubt that an equal success wiU attend this new 
invention. — Builder. 



ABTIFICIAL STONES. 

Pbofessob Ansted has read to the British Association a 
paper **0n Artificial Stones," in which he described the various 
materials and contrivances used for the purpose of replacing stone . 
where natural stone could not be obtained with advantage. He 
described in succession terra cottas, cements, and piliceous stone, 
describing the nature, properties,' uses, and disadvantages of each. 
He alluded to his own observations on the subject, and also to 
that of the preservation of stone as connected with it. He then 
described a new and very remarkable material recently introduced 
by Mr. Kansoroe, and experimented on by the chemists of thft 
Committee of Chemists and others appointed last year by the 
Board of Works in reference to the Palace at Westminster. 
This material was afterwards manufactured in the presence of the 
section by Mr. Kansome. It consists of any kind of mineral 
fragments, sand, limestone, or clay, mixed into paste by a mould 
with fluid silicate of soda (obtained by digesting flints in a steam- 
boiler under high pressure in alkali), and afterwards dipped into 
a solution of chloride of calcium. The result is an almost imme- 
diate hardening of the pasty mass, and the specimens constructed 
were within a few minutes handed about the room. One spe- 
cimen, weighing two tons, was in the International Exhibition, 
while others may be seen in the new fagades of the Metropolitan 
Bailway. These afford sufficient proof of the extent to which the 
manufacture has already advanced. 

A discussion ensued, chiefly on the subject of the preservation 
of stone, in which Mr. E. Barry and other gentlemen took part 
Professor Ansted then explained to the section the result of the 
labours of the Chemical and Geological Sub-committee, of which 
he had been a member, in regard to the preservation of the stone 
of the new Houses of Parliament. 

Mr. Frederick Settle Barff, of the city and county of Dublin, 

has patented the invention of ^* Improvements in the production 

of artificial stone, which improvements are also applicable to 

ihe preservation of stone, bricks, tiles, and other analogous 

subsUuiceB or materials.** The followmgia a.c^o\i^\Kouir^snv\SA 

jBpeoMcatioB : — 

''To obtain arfiflcfal stone by my improved iptoceaft.Xens^Vs^ -fio^^^t^ft. 
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pomiee-fitone in combination with solable silicates, such as silicate of soda or 
silicate of potash ; the said silicates being combined with or decomposed by 
«irfoonate of lead, carbonate .of zinc, or other suitable material insoluble in 
water, which will decompose or chemically unite with the said silicates. The 
pn^rtions I prefer to employ are as foUows : — Silicate of soda ^sp. gr. 1470), 
or otherwise aa above mentioned, 10 drams by measure ; powdered pumice- 
atone, 2 lb. by weight; carbonate of lead, or otherwise, 4 oz. by weight. 
Which composition, when placed in moulds of the required form, sets of itself, 
and becomes hard and insoluble in water without the agency or action of heat, 
froportionate quantities of chalk, sand, or other similar or suitable substance 
Buvf also be incorporated with the compound, and thus enable it to be obtained 
at less cost in accordance with the nature or description of the work to which 
it is intended to be appHed." 

Dr. Franklan^, F.K.S., has experimented with a discovery 
made and patented by Mr. Frederick Kansome, of Ipswich^ in 
connexion with his well-known artificial stone, produced from water- 
glass and lime, with clay. Heretofore this artificial stone, after 
its formation in a plastic state, required about one month to dry, 
and another to be kiln-burnt. Now, it seems, the plasticity is 
superseded by stony hardness, not only without either drying or 
kim-buming, but also in an hour or two's time ! The moulded 
or prepared stone requires simply to be dipped into a solution, 
and the work is done, even when the stone has been one 
weighing a whole ton weight or more. The solution consists 
of ^oride of calcium ; or, as it is more properly called when 
oissolved in water, muriate of lime. When the moulded matter 
is dipped into this solution it is very soon saturated with it, 
and a double decomposition takes place : the lime combines with 
the silica, forming a silicate of lime, which is one of the two chief 
cementing materials in all our cements, mortars, and concretes 
(carbonic acid being the other) : the muriatic acid combines with 
the soda of the water-glass, forming common salt, which is said 
to be "washed off." How this can be, however, we do not see 
clearly : it must pervade the whole substance of the new-made 
stone; and might certainly be rapidly extracted by boiling 
water, or more slowly by cold water, or by rain in aitUf leaving 
the stone more porous than before ; but we do not mean to 
insinuate that hence the new-made stone cannot be a permanent 
and really stony product. Indeed, Dr. Frankland's experiments 
with it seem to show that it must at once possess remarkably 
weather- resisting powers. On this point he says, keeping in view 
the result of his experiments, * * I should scarcely have imagined 
it possible that an artificial material could in so short a time, and 
without any application of heat, have attained such weather- 
resisting powers." It was found, however, as was to be expected, 
that the stone experimented on contained chloride of sodium ; 
so that this salt had not been ** washed off ; '' but it seems to he 
extractable without injury to the tenacity of the stone, although 
with an increase of porosity, as Dr. Frankland T«mMk&. Ql >^<& 
geneial resulta of Ma experiments, Dr. l^Ttoikiaxvd W3%\ — 
*' Whilst tbejr point out the Portland, Whitby, Bjaro "BSSl^ vaii^ 
J^ark SpjTDgs, aa the naturaJ stones best adapted to mtba\a5A"0si» 



96 TEAB-BOOK OF FACTS. 

influences of town atmospheres, they also indicate that Ransome's 
patent concrete will be found equal to the best of these in its 
power of resisting atmospheric degradation ; and, if the newness 
of Ransome's stone (the specimen experimented upon not haTing 
been made a fortnight) be taken into consideration, together with 
the well-known fact that its binding material, silicate of Ume» 
becomes harder and more crystalline by age, I am induced ta 
hope that Mr. Kansome has invented a material which, with the 
exception of the primary rocks, is better capable of giving per- 
manency to external architectural decorations than any stone 
hitherto used.'* — Builder, 



CEMENT FOR ROOMS. 

A RECENT invention by M. Sorel is described to consist in the 
discovery of a property possessed by oxychloride of zinc, which 
renders it superior to the plaster of Paris for coating the walls of 
rooms. It is applied in the following manner : — ^A coat of oxide 
of zinc mixed with size, made up like a wash, is first laid on the 
wall, ceiling, or wainscot, and over that a coat of chloride of zinc 
applied, being prepared in the same way as the first wash. The 
oxide and chloride effect an immediate combination, and form a 
kind of cement, smooth and polished as glass, and possessing 
the advantages of oil paint, without its disadvantages of smell. 



SCENE-PAINTINO, 

M. J. FouCAULT proposes to remedy certain defects in scenic 
arrangements by the following means. At present, our moimtains^ 
towns, and villages are of one piece with the back-scene ; and 
while nature presents objects to us through a cone of visual rays 
drawn from the eye, the stage represents them in an exactly in- 
verted position — that is, we see them through the base instead of 
through the vertex of the cone. By M, Foucault's ingenious and 
artistical plan all these inconveniences are obviated. The sky being 
so often required, he has made the upper part of it fixed, of a 
dome-like shape, as in nature ; the lower or perpendicular part is 
of canvas stretched on frames, and arranged cylindrically, so as to 
form a panorama, the end of which cannot be perceived from any 
point of the house. His mountains or towns of the background 
are independent of the sky, and stand forth in real relief; so do his 
trees or shrubs, which are made to rise from or descend below the 
floor. As for those objects which are neai'er the foreground, they are 
made of two pieces, the lower one to sink down, the upper one, a 
fly, to be drawn upwards when a change of scene is required. His 
views of the sea or of interminable plains display a vast expanse 
never yet s^en on a stage ; rich architecture is also cut out and 
shows beautifully on the fixed sky of the background, which, how* 
ever. Is so contrived that all the phenomena of atorms^ sunset, 
spproacbiDg night, travelling clouds, mtVi -vwffl^^'^^msfljj^^^ 
^c, are imitated with surprising fideUty. 
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INDUSTBIAL PAINTING. 

A RSVOLunoN in Industrial Painting is reported by Mr. Moigno 
in the Cosmos, He visited the electro-metallurgical workshops of 
Mr. Oudry, at Auteuil, who some time ago showed how galvanic 
copper can be reduced to an impalpable powder, so as to form the 
baids of a new paint. A later idea is that of laying on the copper- 
dost on the coating of benzole always put on the surface of casts 
before covering them with copper by the galvano- plastic process. 
He has eventually succeeded in obtaining a mode of painting by 
means of galvanic copper, applicable to wood, plaster, cement, 
steel, iron, the exterior of ships, &c. ; giving them a covering per- 
fectly dry and inodorous after twenty-four hours ; taking a very 
agreeable lustre ; and susceptible of receiving, by means of che- 
mical re-agents, all the tones of bronze, &c., which may be given 
to pure copper. Mr. Oudry has also succeeded in combining with 
benzole, in addition to a very small quantity of copper, the colours 
which have lead, zinc, &c., as a base. As benzole, from its con- 
version into aniline, for the manufacture of dyes, is becoming ex- 
pensive, Mr. Oudry was led to try mineral oils, now so abundant ; 
and found them quite as effectual as benzole. These hydro-carbons 
win thus replace the expensive drying vegetable oils, if Mr. Oudry's 
process be generally available. Mr. Moigno states that a very 
agreeable green has been given to the balconies of the new Theatre 
Fran9ais by the new method. — Builder, 



GOLDEN BBONZB FOR STATUES. 

The Paris cori-espondent of the Birmingham Journal describes 
s novelty in manufacture which, he states, has been accepted with 
great interest by the metallurgists of the Government. The dis- 
covery appears to have been purely accidental, and to have origi- 
nated in what was at first regarded as a disastrous mistake, made 
hy one of the workmen in the employment of Mr. Hullin, of the 
lm>nze powder factory at Chatelherault. The spilling of some che- 
mical matter (which of course remains a secret) into copper and 
iron filings has produced two new metals or alloys, possessing 
«veiy quality of gold and silver excepting weight. Both are 
inondable, and as rich and bright in colour as the real metals, of 
which they are rather to be deemed the humble rivals than the 
mere imitators. The price is fixed at fifteen francs the kilo- 
gramme; and its cheapness has induced the experiment to be 
made public by the exeontion of a statue of Saint Anne, for the 
hermitage of Auray, in Brittany. The statue is intended to be of 
icolossal proportions, and to adorn the roof of the grotto. Ancient 
•bronzes were ordinarily gilt. 

BSPAIBING THB SILVEBING OF LOOKING-GLASSES. 

Thx UepurJDg of the Silvering on the backa oi "LooVvii^^-^^asAi^^ 
Juu bitberto been considered a very diflicult op«n\i\OTi. K XkSW 
^ad very simple method, however, baa been deaQi\\i^ "Vi^Vst^ ^S^» 

a 
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Polyteohnio Society of Leipsic. It is as follows : — Clean the bare 
poiidcm of the glass by mbbing it gently with fine cotton, taking 
care to remove every trace of dust and grease. If this cleaning 
be not i^one very carefully, defects will appear around the place 
repaired. With the pbint of a knife cut upon the back of another 
looking-glass, around a portion of the silvering of the required 
form, but a little larger. Upon it place a small drop of mercury : 
a drop the size of a pin's head will be sufficient for a surface equal 
to the size of the nail. The mercury spreads immediately, pene- 
trates the amalgam to where it was cut off with the knife, and 
the required piece may now be lifted and removed to the place to 
be repaired. This is tlie most difficult part of the operation. 
Then press lightly the renewed portion with cotton : it hardens 
almost immediately, and the glass presents the same appearance 
as a new one. — BuUder. 



MACHINEBT FOB PRINTING CALICOES. 

An idea may be formed of the extraordinary influence which 
the introduction of Machinery and improvements in engraving 
have had in cheapening the cost of printed Calicoes, from the 
statement made by Professor Calvert, of the United States, that 
large furniture patterns, such as are required for some of the 
oriental markets, and into which sixteen colours and shades enter, 
would have cost formerly from 7 dolsv to 9 dols. per piece, because 
they would have required sixteen distinct applications of as many 
different blocks, and would have required more than a week in 
printing, whereas the same piece can now be printed in a single 
operation, which takes three minutes, and costs about 1 dol. 50. 
— Mechanki' Magazine, 



TWO- COLOUR PRINTING MACHINE. 

We have lately seen a circular printed in Two Colours at one 
operation, by a Machine recently patented by Mr. W. Conisbee, 
of the Waterloo- road. The machine is of the same construction 
as the '* Main," with the addition of some simple mechanism to 
enable it to print two or more colours at the same time. It has 
one cylinder only, two type surfaces, and two inking apparatuses ; 
each sheet to be printed requires but one feeding, the sheet being 
held in the machine until the requisite number of colours are 
printed. Two boys are enabled to execute the same quantity of 
work as four boys with the ordinary single colour machine. This- 
machine will be found exceedingly handy for cross rule work with 
coloured headings. We understand that a double royal madfaine 
has been in successful operation for some time at Messrs. Wftter-^ 
low and Sons*, London-wall. — Mechanics* Magazine, 

BANK-NOTE ENGBAVINa AND PEINTING. 

A inswmode of Engraving ajid PrintVntt "BwiJiiL-TwAeft ^»a \Mesy 
broug^ht forward by Messrs. Aahby and Co.j'^iVjMiV Sa ^BBKiNft^ 
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to possess the recommendations — 1. That they cannot be photo- 
graphed, as the black printing is interlaced, in an extremely 
complicated manner, with another colour ; 2. That the note plates 
cannot be copied, the ornamental engraving being executed by 
a machine from a matrix arbitrarily formed and made intricate 
by transposition in kaleidoscope fashion ; and 3. That note plates 
engraved by such a matrix cannot be produced again by the en- 
gravers without the matrix, so that if that is destroyed, or handed 
to the custody of the bankers, they hold their own security. 

With reference to this announcement, Messrs Bradbury, Wil- 
kinson, and Co., state that they were the first to introduce the 
process of interlaced colour-printing for the prevention of forgery 
of bank-notes by photography, and that the process has been 
in practical operation by them for a considerable time. They 
add:— 

" Specimens of the colour-security work were shown in our case 
at the Exhibition. These colours are specially prepared so as to 
drfy removal, without which colour-printing is really of no security. 
At this moment we are executing a bank-note order for a foreign 
Government with four intricate coloured patterns besides the 
l^a(^. We may also mention that the only prize medal given to 
an English exhibitor for engraving and printing bank-notes, 
was awarded to us, as well as an honourable mention by 
another jury, two medals for the same class not being 
allowed."— Time*. 



NEW MODE OF MAP-ENGBAVINa. 

At a meeting of the Franklin Institute, Philadelphia, Mr. 
Samuel Sartain, engraver, of that city, has exhibited an impression 
of a large Map, devised and executed on a new and effective plan 
by Col. Baron Eglofi&tein, U.S.A. It illustrates the labours of 
the U.S. expedition for exploiing the Colorado River of the Wat 
and surrounding country in New Mexico. 

Baron Eglofi&tein, the topographer of the expedition, conceived 
the idea of endeavouring to give his map the appearance of a small 
plaster model of tha country ; and to do this he treats the forms 
of nature as an artist would draw any form before him — that is, 
by giving the real light and shade that would be developed by 
light falling on the model at a suitable angle. The mountains 
have their shadow-side engraved in the usual manner by 
^^ hackureSj'^ but the light-side is only slightly tinted in parts to 
develop detail of form, and is brilliantly relieved by a tint spread- 
ing over the level plain like an Indian-ink wash ; this tint is made 
of several grades of strength, intended to show the rdative aUitude 
of the several plateaus over which it is spread, the lowest or 
alluvial lands having the darkest tint, and the loftiest t»iUfirVasL^ 
havia^ the moat delicate. 
The resnJtin the present map is bold and atnkiTi^, ^"OVfiQ^^ 
»glaace the nature of the whole country, en»\}W^«si'^ oisAVft'^^ 

02 
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oeive the character, prominence, and relation of the diff(»«rat parts. 
This region of country has features unsurpassed in their kind for 
grandeur and sublimity ; the Colorado of the West flows for 300 
miles of its course through Cafions whose sides often rise perpen- 
dicularly from 3000 to 6000 feet in height ; the " Great Gafion of 
the Colorado'* is the most magnificent gorge as well as the 
grandest geological section of which we have any knowledge. For 
this reason, Colonel Egloflstein's system of mapping has un- 
questionable advantages; its freedom from conventionality 
and its truth to nature, give it a power, unattainable by the old 
system, of representing forms so that they are intelUgible to 
every eye. 

The French at one time used a system of topography similar to 
this; it had light-sides and shade-sides to the mountains, but 
they did not tint the level plain, on which so much of the cha- 
racter and beauty of this style depends. The tint on the steel 
plate shown is machine-ruled (nearly 200 lines to the inch), and 
graded to the requisite strength by acids, giving by its fineness 
the appearance of delicate India-ink tints : this portion of the 
work was executed by Mr. Samuel Sartain, and excels as a 
specimen of this method of engraving. 

PAPER IN JAPAN. 

Among the botanical specimens sent over from Japan to the 
Soci^t^ d'Acclimatation by M. Eugene Simon there are a few 
young trees, out of the bark of which the Japanese make very 
good and strong Paper. In China, the bark of the Broussonnetia 
papyrifera, a kind of mulberry- tree, is used ; that of Japan is a 
variety of the same species, to which Van Sieboldt has given the 
name of Broussonnetia kaminoki. Considering the daily increasing 
difficulty of meeting the demand for rags, which are sold at about 
22. per cwt., the bark of this tree imported from Japan would prove 
extremely valuable to the paper trade, inasmuch as it would not 
cost more than half that price. The kaminoki might be easily 
acclimatised in various parts of Europe. It prefers a stony soil, 
especially of a calcareous nature, and should be planted at 
intervals not exceeding three feet ; otherwise the branches would 
extend, whereby the bark would become full of knots, causing 
much loss of substance in the manufacture. The soil is not 
manured until the second year ; in the autumn of that year the 
plant is lopped close to the root, and this operation, as well as that 
of manuring slightly, is repeated every second year. 100 lb. of 
branches thus obtained, stripped of their leaves, yield 101b. of 
bark. The branches on arriving at the manufactory are put into 
hot water for half an hour ; the bark can then be easily stripped 
off with the hands : it is aflerwards left in the sun to diy. It is next 
jziacerated for three days in river water, and bleached in the Bun. 
These operationa having been several limoa rc^^^esitAd, the bark is 
»tJast boiled in a \je of ashes for the space oit>QX«&\wQx%, >3g«s{!l 
'OAuipulated tor some time to separale «iii^ «^\^wnj:\ft ^iaX. isasj 
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liaye remained ; and lastly, when dry, the mass is pounded fine 
and made into a pulp with water, to which a glutinous liquid ex- 
tracted from ft shrub called nebooriko, probably the Accia nemn, 
18 added, in the proportion of about two pints per cwt. of pulp. 
The latter is then made into sheets much in the usual way. 

ASBESTOS PAPER. 

In the Northern States of America, Asbestos is found in rather 
large quantities, in fine, long silky threads. The low price of this 
mineral, its power of resisting heat, and its low heat-conducting 
power, have led to experiments for using it in Paper-making. This 
paper contains about one-third in weight of asbestos. The paper 
burns with a flame, and leaves a white residue, which keeps the 
shape of the sheet if carefully handled. Any writing in common 
ink is perceptible even after the. organic substance of the paper is 
eonsumed. 

BANK-NOTE SPLITTING. 

Mb. Thomas Millard, one of the Queen's bookbinders, under 
the librarian at Windsor Castle, has exhibited his method of Split- 
ting Bank-notes or any other sheets of paper. S]>ecimens of the 
young man's ingenuity, consisting of a 51. Bank of England note, 
a sheet of the TimeSy of the Illtistrated London News, of the 
Sath Jaumal, and of the Daily Telegraphy each of which has been 
split cleanly and cleverly into two parts, without any rent or 
tear, have been exhibited. The engravings in the illustrated 
journal are brought out more clearly by the process, and when 
mounted on cardboard present a strikingly improved appearance. 
The discovery is applied by Mr. Millard to practical use in print- 
mounting, and in repairing torn leaves of books, which he can so 
skitfbUy manage, that the junction of the new and old paper can 
with difficulty be distinguished. The mounting of old prints upon 
paper is also so complete, that the specimens we have seen seem 
bnpressed upon the original paper. Unscrupulous people would 
eertainly turn this plan of bank-note splitting to profitable account, 
if they' could find it out, inasmuch as the halves could be made as 
stiff as the whole, the blank parts could be printed in imitation of 
the original, and the water-mark would, of course, be perfect. 
Mr. MiUard, to prevent the difficulty which might arise to the 
Bank of England for having their water-mark left on blank 
jneces of paper, upon which might be printed facsimiles of their 
notes, suggests a plan for the prevention of the fraud. * 



NEW ZEALAND FLAX. 

Mb. 6. A. Anstey has addressed a communication to the 
Times, on the adaptability of the Fibre Machine of Mr. Guild for 
deaning New Zealand Flax. He 'writes as follows *, — 
Though Phormium tenax had not then eivleie^ yd!W> ^<&\iaX» ^1 
././ ^Jfr. ^«/dwM'a mode of SpKtting Paper, Tcor-Boolc (yf Pacl»,\^^%^* 
106; Moa notes OB the aame subject, in Teor-Boofc, ISW, ip. W^. 
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the textile fibres in his prospectus, I found that he had already 
tried one imperfect leaf, and from the result judged faYOurably of 
its fitness for the operation of a machine specially adapted to it. 

I furnished him with three or four fresh leaves, which I had 
obtained through the kindness of Messrs. Yeitch, the eminent 
nurserymen : they were from a delicate plant grown under glass. 
The machine, though fitted with very large teeth, expressly for 
thick leaves, such as those of the aloe, and, therefore, far too long 
for a fair trial, nevertheless dealt with the flax leaf, and delivered 
its fibre perfectly clean, the gummy matter apparently all washed 
away. Since then I have witnessed its action on some dry leaves 
of ^ew Zealand flax 12 months old, obtained by Mr. Guild 
through another channel. 

Though nothing could look less promising than such material, 
the machine in an instant decorticated the leaves, while the inge- 
nious contrivance of the flowing water completely cleansed Sie 
inner fibres from all the refuse. 

Even the flax machine, though designed solely for European 
flax, scutched the same dry leaves, producing in an instant a dean 
fibre fit for immediate working into rope, but of course inferior in. 
purity to that cleaned by the wet process of the fibre machine. 

At this moment, when all the earth is being searched for new 
textile fibres for the support of our paralysed industry, I think it 
most important that the possibility of thus economically cleaning 
New Zealand flax should be generally known. From the days of 
Captain Cook its usefulness has been known, but all attempts at 
cleaning by machinery have hitherto practically failed, the simple 
method of the sharpened shell, in vogue among the natives at tlMd 
first discovery, being still in practice, and the ordinary local re- 
quirements of cordage, &c., are mainly supplied from Europe and 
India^ as being cheaper than the conversion of the native material 
by the ancient process. 

I enclose you 4, portion of the flax cleaned by Mr. Guild. 

I have taken the liberty of troubling you now, under the belief 
that a textile fibre abounding in any desirable quantity over 15 
deg. of latitude, hitherto only encumbering the earth, must be 
important at this juncture to the manufacturing interests in Eng- 
land. 



COTTON AND INDUSTBY.* 

Mb. Bazlet, M.P., has read to the Boyal Institution a paper 
entitled ** A Plea for Cotton and Industry." Among the remark- 
able points in the history of the cotton manufacture dwelt upon 

* We reoonunend all who are in quest of sound and trustworthy informa- 
tion as to Cotton, to refer to the volume by Mr. Joseph Gibbs, C.E., on Cotton 
Ctdtivation in its various Details (£. and F. N. Spon, 1862). Mr. Gibbs's ex- 
tena're knowledge of the Cotton riant in India and in Egypt should qualify 
■blm to apeak ex caihedrd on its culti'vation. Mx. GibW ft YDStnicxiQiA qo&tvca 
the whole detail of the cultivation of Cottoii, the xeaxiiV. oi\oT^%«sA^3B^oa6o^» 
peraonal obaervAtion and experience in the native coxmtenea o^ \iv*%\AJ5^«, 
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were the extraordinary conjunction of men of genius in the last 
century (Hargreaves, Arkwright, Crompton, Watt, and others) in 
creating the requisite machinery ; the enormous increase in the 
production of cotton in North America, due to the invention of 
Whitney (in 1700, 1,000,0001b. were consumed in the United 
Kingdom ; in 1860, 1,000,000,0001b.) and the great amount of the 
exports of this country, one- third of which are cotton goods. 
This, of course, caused a corresponding increase in the imports, 
and consequently in the revenue and prosperity of the country, 
l^e basis of this was insecure. In 1852 Mr. Bazley protested 
against our totally depending on North America for our supply of 
cotton, and recent events have proved the justice of his views. 
Of the 2,523,000 bags of cotton consumed in this country in 1860, 
eighty- five per cent, came from the United States, eight from 
Egypt and other countries, and only seven from the British East 
and West Indies. This rate is, however, rapidly changing. Whilst 
the supply from North America is passing away, that from the 
Irtish possessions is greatly increasing — especially in India, from 
which much may be expected, in consequence of the changes in 
the Government and the construction of railways and canals. 
Mr. Bazley exhibited specimens of cotton cloth fron the East 
and West Indies and Australia fully equal in quality to the best 
from New Orleans. 



SUBSTITUTE FOE COTTON, AND NEW MATERIAL FOE PAPBB. 

The Paper panic which sprang up a few years since has been 
in a manner revived during the last year, by the proposed employ- 
ment of some of the articles suggested as a Substitute for Cotton^ 
the pressiure of which has somewhat dwarfed the importance of the 
Paper want. • 

It appears that in the autumn of 1861, a specimen of paper made 
from common sea-wrack, by Mr. Hai*tnell, of the Isle of Wight, 
was submitted to the Editor of the BuUder^ who reported the same 
to be, in colour and texture, far superior to the best straw paper 
which the writer of this notice had ever been able to obtain for 
writing purposes. Into the question of relative cost and ultimate 
price the Editor did not enter ; but Zostera marina, or sea-wrack, 
is said particularly to abound on the coasts of the Isle of Wight. 

* Inventors have for many generations tried their skill in making paper from 
the fibres of plants easily and cheaply obtained. About 1770, one Jacob 
Christian Schaffer, a pastor at Hatisbon, produced a little volume of sixty 
leaves, all made of different substances. Amon^; them were the bark of the 
wOlow, the beech, the aspen, the hawthorn, the hnden, and the mulbeiry ; the 
down of the catkins of the black poplar ; the si^ down of the asclepias ; the 
tendrils of the vine ; the stalks of tne nettle, the mugworts, and the dyer's 
weed; wood-shavings, saw-dust, potatoes, and fir-cones; and numerous 
varieties of leaves, stalks, xeeds, straw, moss, and lichen. On every leaf a 
portion of description was printed. A copy of this curious V^oo"^ ^^rC^^^ l^srasoSl 
in the Britiab Muaeum. Later in the century, a TreucVi lslL«xc^% ^TvsitA^ ^ 
anutU rolame of bia own poema on paper derived ftO"m aoxae oi X>ao*fe \smwsoA. 
AomuMy mud, aa was sarcastically observed, " the paper -hiw ^ot^I ^"5. ^Q6» 
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The paper made from it is like straw paper, and henoe not very 
white in colour, and more like India paper in that respect ; but 
perhaps great improvements in the bleaching may yet be effected 
m the manufacture of such paper. 

This announcement was also followed up by a communication 
to the Builder from Mr. C. M. Archer, stating that in 1855, 
following upon another invention for re-manufacturing printed and 
waste paper into pulp and paper again, Mr. Archer produced (as 
was shown by an enclosed specification) ^6rc and paper pulp from 
sea-weed. 

Mr. Archer has supplemented this claim by a communication 
to the Star of Sept. 22nd, 1862, stating that so long since as 
November, 1855, he, **then residing at Haverstock-hill, after the 
usual labour, experiment, and expense, received provisional pro* 
tection and specification No. 2696, November 29th, 1855, from 
the Commissioners of Patents, for the ^production of fibre and 
paper pulp from sea- weed, and for tlie production of textile fabric* 
from the same.* " 

Upon this, the Editor of the Builder remarks : — " As regards 
Mr. Archer, we admit it may be a question whether his 'sea-weed' 
be identical with, or include, sea-grass, sea- wrack, Z oster a marina ; 
which, by some authorities, is said, expressly, not to belong to sea- 
weeds, though commonly believed to be of that family of plants. 
However this may be, it now appears, from an authorized dis- 
closure made in an ofi&cial report, by a committee of inquiry, 
respecting the proposed substitute for Cotton of which a City man 
was said to possess the secret ; that this gentleman, Mr. Harben,. 
of Haverstock-hill, ' desires now to state, for the information of 
the public, that his discovery is the applicability of the fibres of 
the marine plant known as Zoster a marina, or common grass-wrack, 
for manufacturing or other purposes.' It thus appears that the 
proposed substitute for cotton as a fibrous material for textile 
fabrics is one and the same thing with that proposed in the Builder 
of the 16th of October last, by Mr. Hartnell, of the Isle of 
Wight, as a substitute for the rags of such fabrics, in the forma- 
tion of paper ; if it be not also one and the same with that pro- 
posed in our following issue by Mr. Archer, of Haverstock-hill,. 
for fibre or the textile fabrics themselves." 

Mr. Harben has freely given his " discovery" to the public ; and 
he proposes that the idle cotton-spinners should be at once sent to 
the sea-side to collect the material ; and that for the future its cul- 
tivation be promoted everywhere around our coasts and islands* 
Abundance of it already exists, it seems, in the Mediterranean, 
as well as on our own coasts. 

If its fibres be classable with woody fibi-es, however, as so many 

of the proposed substitutes for cotton are said to be, the result may 

27ot be so important as has been anticipated. **A Medallist in 

SotaDy, *' writing to the Morning Post oiv B\3\ift\.\\M\A^ fct ^^tton^ 

sajrs : — 

'^ J Iiare obtained BsanpleB of most of theftbtea pto^^c^, w^^'i-'^^^ ^'J^ 
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mttted tbem to careful examination under the microscope. I find them all to 
be Tarieties of woody fibre, more or less split up and divided, Taryiug in the 
length and thickness of the^6rt/;<». The fibres of all the specimens I have 
seen are, nevertheless, uniform in the following particulars : — They are all 
solid and inelastic, or bfittle, with joints and rough edges, showing where the 
bundles of JtbriUa have been torn apart. Having some practical acquaintance 
with cotton-spinning and weaving, I assert that the above qualities render 
•mroodj fibre unfitted to be used as a substitute for cotton without a consider- 
able modification of our mHchinery. The fibres which have been exhibited 
may probably be useful as substitutes for linen, if thej can be largely produced 
»t a cheap rate ; but the woody fibre (from which all the proposed substitutes, 
I feel confident, are dravni) can never be a perfect substitute for cotton, which 
consists of vegetable hairs, hollow, elastic, ribbon-shaped, and spiral, vrith 
nmooth ed^es and surfaces. If we want a substitute for cotton, we must not 
look for it m woody fibre." 

Mr. Harben, however, had examined his weed with the micro- 
scope ; and he is so sanguine himself of its value, that he believes, 
from its strength, elasticity, and silky texture, it will be more 
likely to supersede than substitute the use of cotton. A depu- 
tation of gentlemen connected with Manchester and London 
firms next presented a memorandum to Mr. Harben, certifying 
that in their opinion the fibre within the outer sheath of the sea- 
grace is available for extensive use in manufactures ; that its 
flexibiltt}', its docile nature, its length, strength, and beauty, 
satisfy them that it is worthy of the most careful study of practical 
men. 

We abridge the following details of the Zostera from the 
Manchester Guardian : — 

*' This plant takes its name from the Greek word zoster, signifying a ribbon^ 
firom the shape of the leaves, which resemble a long narrow tape, and often 
i«acb a length of from three to four feet. The plant is not a sea-weed, yet it 
Teaembles sea-weeds, and Uves among them. To botanists the zostera is inte- 
reatinff from the exceptional character of its fiowers, and from its mode or 
Teproauction, which is totally different from all that is known of other fiower- 
ing plants, and the manner in which fertilization takes place among these 
plants is unknown. The home of the zostera is the bottom of the ocean, and 
if ia found firom the North Sea to the Mediterranean, in the Indian Ocean, 
and on the Arabian coasts. The Zostera marina, or g^rass-wrack, is a British 
species, and is used as a common material for pacmn^, and for stuifing cot- 
tagers' cushions and beds. It has also been used medicinally as a poultice for 
tumours, not, however for its own sake, but chiefiy for the iodine of the sea- 
weeds that are gathered vnth it. Botanists have differed in their judgment as 
to the order to which the plant belongs. Paxton places it among the fluviales^ 
Lindley reckons it as forming an *order by itself, which he calls ZosteracesB. 
In the botanical department of the museum at Kew it is exhibited as a 
member of the lily order (Liliaceae), and its bulbous root favours this arrange- 
ment. • The grass-vrrack is therefore shelved at Kew in close neighbourhood 
(as a member of the same family) with the bowstring hemp — fibre well 
adapted for cordage, obtained from the leaves of an Indian plant ; with New 
Zealand flax ; and vrith those branches of the palm family from whose leaves 
Panama hats are made. The handbook to the museums of Economic Botany 
says of the grass-wrack that it is common on the British coast and in most 
parts of the world, near low- water mark. It is also common in salt water 
ditches, and flowers in Augdst and September. The production of fibre from 
the leaves of the Zostera marina is no novelty. It has often been, inclwdft^v^x 
patents for paper-making and for other useful puipoaeft. 
"A patent for aea-weea bad been obtained in San EtancVacOj^TesvyosSq V>- 
Mr. Arcber'a discoverv. Neither of these was proceeded n^VV •, >i>cift troi^ sJ^Jsga 
JO fact, baring no Bbres in their structure, would ap^eat \.o\>ft«vs\«5i!«xV5 
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inappropriate for the strength required in paper. Hartnell's patent for spp& 
•oation of the grajM-wrack to the manufacture of pulp for paper, to be used 
alone or in combination with other fibrous materials, appears more practicable, 
«8 this plant is not one of the algte, and it does contam fibre resembling the 
grasses." 

Attention continues to be directed to the question. One ob- 
jection urged against it is that, whatever may be the quantity* of 
the fibre obtained, the carriage of the refuse will prove a serious 
item of expense ; but, in reply, Mr. Harben pointed out that 
although for the purposes of the first experiments the grass must 
be taken to the mills, ultimately the machine for desiccation must 
be taken to the grass. ** America,** he remarks, " does not send 
the whole cotton tree, but merely the part usable in manufac- 
tures.'* Should the plant be found available, it will always have 
one recommeudation not common to any other material — ^namely, 
that it can be obtained indifferently from every shore. Messrs. 
Koning and Co., of Texel, Holland, write that Zostera marina 
has been dealt in by them for some time, that it grows extensively 
on the Zuyder Zee, and that the collecting of it gives employ- 
ment to many poor people. The grass is cut twice a year, 
and they have in existence a systematic mode of operations. 
Some traders in this country have been in the habit of obtaining 
it from the Baltic. 

Among the other substitutes proposed are the following : — 

Mr. F. Fen ton, of Mappleton, near Ashbourne, in Derbyshire, 
has shown samples of a new fibre cotton, patented by him, and 
prepared from flax, hemp, jute, China grass, bark fibre, and tow. 
The cost of preparation, he says, is about one farthing a pound ; 
and the article, which is said to equal Sea Island cotton, can be 
flold at from 3d. to 6d. a pound, leaving a profit. The price of 
cotton has been 6d. a pound. 

Mr. David Chadwick, of Manchester, describes a discovery by 
a foreigner of a new fibre, to be had in unlimited quantities 
and at a reasonable price, to be worked either alone or mixed 
with wool, flax, silk, cotton, or alpaca, and which takes all dye 
colours. 

The Noi'd speaks of another discovery in a plant which abounds 
in A&ica and America, and will thrive in Algeria ; and a com- 
pany is being formed at Paris, on a large scale, to manufacture 
<x)ttdn from this plant. 

As to all substitutes, however, practical men in Xiancashire say 
that they must be converted into yam twist and goods bleached, 
dyed, and washed, before their real value can be pronounced 
upon. 

At the Society of Arts, the secretary (Mr. Foster) states that 
he has received from Mr. W. T. Keates, the chemist, of Chatham- 
place, Blackfriars, sent to him by Mr. Ghislin, of the Cape 
Chlony, Bpecimena of South African WVVia ^^^ih, on b«Dg 
. treated, he found to be full of ftbte, oadi v?^^ «A3k^\«^ Vk 
textile and paper purposes. More T«iceuW^\i^\:^^c««««^^^^^«^ 
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Mr. Gfaislin other plants of the same family, which yielded a 
much superior fibre, similar to a soft elastic silk — ^uot spiral, but 
twisted like a bell. pull. He was informed by Mr. Ghislin that 
these plants were indigenous to the wastes of South Africa, and 
that they could be so easily cultivated that any quantity could be 
produced. A glass jar containing half stuff for paper-making, 
and a variety of prepared specimens, plain and dyed, were laid 
on the table. 

Dr. Collyer has perfected a process, under which he claims 
that one ton of '^half-stufi^" worth 262., can be produced for 
firom 121. to 162., according to the material used, which may be 
wheat or oat straw, flax waste, Indian corn stalks and leaves, 
reliise sugar cane, &c. 

Excitement continuing to increase in the market for the various 
products to which attention had been turned owing to the scarcity 
of cotton — ^flax, hemp, and jute, all experienced great advances 
in prices. In jute, a rise of about 81, per ton, or more than 25 
per cent, took place upon that current a week back. The move- 
ment was greatly accelerated by a statement that Messrs. 
Thomson and Co., of Sleafield Works, Dundee, had introduced a 
method for its treatment which will enable jute to be spun on cotton 
machinery, and» in fact, to fulfil in a great degree the purposes of 
that staple. The rapidity with which the preparation can be 
effected is stated to be very great — the entire process requiring 
only a few hours, and the material produced is also such as will 
be applicable for admixture with wool and silk. Alean while, 
however, some experienced persons are disposed to doubt if it 
will not be found too brittle. At the same time a number of 
other persons put forth suggestions and claims, and a certain 
kind of Italian grass was spoken of as a desirable product. 
Should jute, however, prove really available to the extent anti- 
cipated by MessrSi Thomson, it will be likely to take the lead 
of ail other articles, owing to the great abundance in which it 
can be obtained. About ten or fifteen years ago it was scarcely 
known as an article of commerce, but the quantity now annually 
exported from India is thought to be about 70,000 or 80,000 
tons. It comes principally from the eastern parts of Bengal, and 
is very easy to cultivate. The first purpose to which it was 
Implied on a large scale was the manufacture of gunny bags, and 
subsequently it has been introduced for the manufacture of carpets, 
which have been used in considerable quantities in America. 
Several cotton-spinners state that jute prepared in the old form 
has been for some time mixed with cotton to make the commoner 
form of cloths. All admit that the jute now shown is fai* 
better adapted for use, and that by being made with the fibre 
or staple shorter it can readily be mixed and spun in the cotton 
machinery. As regards mixing with wool, there seems to be no 
difference of opinion wbAtever on the adaptabVWty ol Wi^ \ii'aXAT\aiL. 
One broker said it may bo sold as a coarae loxto. oi Nio^ ^^ 
macb does it resemble it in appearance. 
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Meanwbile, considerable attention has been paid to extending 
the culture of cotton in various parts of the world. ** New com- 
panies have been started for the purpose of promoting the growtii 
of cotton in India, Jamaica, and Africa ; and other companies 
are likely to be established for producing the article in Algeria^ in 
Turkey, and other places. In fact, there is scarcely a wann part 
of the world where cotton may not be obtained in abundance. A 
Correspondent states that cotton grows spontaneously in Cochin* 
China, and that it is in the power of France to obtain firom that 
region sufficient of the commodity to render her independent of 
foreign supply. It appears that the growth of the cotton is not 
confined to merely one province, but that the entire country is 
suited to its production. The cotton grown in Cochin-China it 
said to be soft and silky ; and though but little attention has 
hitherto been devoted to its cultivation, it rivals in quality the 
produce of New Orleans. After a two years* war, Cochin-China 
has alone exported 2,000,000 lbs. weight of cotton. 

** We have been induced to look at India as the principal field 
from which we might obtain cotton supplies. But what good are 
a productive soil and industrious hands if the means of transport 
be wanting ? Mr. Haywood, who was sent to India by this asso- 
ciation, B£iys that no doubt India is capable of supplying from 
4,000,000 to 5,000,000 bales of cotton annually ; and that, had 
land and water communications been more extensively opened 
throughout the country, our present imports from thence would 
by this time have been doubled ; that the rapid completion of 
railway will prove of enormous advantage, by hastening the 
establishment of European agencies in the interior ; that branch 
feeders, whether railways or roads, will be required to connect the 
main lines with the remoter districts : and that more bridges are 
required, the construction of which would save thousands of miles 
of circuitous traffic. In fact, India wants the civil engineer and 
capitalist more than the cotton cultivator. The capacity is there 
to supply our wants, but the means of bringing the produced 
article must also be supplied. In this important crisis of our 
national history we are sorry to find that the government has not 
done more to promote productive works in India. Much blame Is 
deservedly fixed on Sir Charles Wood, for his wooden-headed 
resistance to all improvement." These are hard-hitting words, but 
they are true ; and the public dissatisfaction with this miidSter 
has been unmistakeably shown by a public meeting at Manchester, 
calling for his dismissal. It is really grievous to see the staple 
interests of the countiy confided to such heads. 

NEW PROCESS FOR THE PRESERVATION OP MEATS. 

M. Martin de Lignao has patented a new process for the Pre* 

nervation of Meats. He maintains, that by the usual mode of 

placing meat Brat in salt and then m p\cV\e, \.\i^ «aXt ^.haorba the 

Jiquida in proportion as they separate ixoxti NiJaa ^«^, VJassa-Vieft 

pickle penetratea by endosmose, and preaexvea >toca.feom«KS w^ 
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sequent alteration by its antiseptic properties. But in this case, 
tiie salt acts on the surface a long time before it penetrates to the 
centre, whence results an excess of salt at the surface, whilst the 
-oentre is not sufficiently salted, and still contains the principles of 
fermentation. If, to avoid this, the meat be cut up, the salt in 
contact with large surfaces absorbs too largely the liquids con- 
tained in the flesh, and extracts from them the aroma and a portion 
of tlieir nutritive juices. M. de Lignac's process ensures uniform 
aalting, as follows: — If it be a ham, he introduces between the 
bone and the muscle at the small end a sound, which is attached 
to a stop-cock which communicates by a tube with a reservoir of 
water saturated with salt, to which are added various aromatics 
JKid condiments. The reservoir is from 25 to 35 feet high. When 
the stop-cock is opened, the liquid by its pressure rapidly separates 
the muscle, and the two or three ounces of pickle which are 
n eoessaty for the preparation of one pound of meat, are easily 
lodged in the celluUir tissue which surrounds the bone. Thence 
it Ibrms a kind of reservoir, the liquid spreads, penetrating all the 
■fibres by infiltration, distributing regularly and homogeneously 
the conservative agent, and producing its first effect upon the part 
rnoMt susceptible of alteration, that which surrounds the bone. 
The ham, thus prepared, is put for some days in a pickle-bath, to 
-prevent by its pressure the issue of the liquid injected ; besides 
which it completes the process by saturating the surface. The 
hams are then exposed to a current of air at a moderate tempera- 
ture. When, by evaporation, they have lost the infiltrated liquid 
«Ad 5 per cent, of their normal weight, they are smoked for a 
time which varies with their weight. 



CLEANING AND PRESKBVATION OP ENGRAVINGS. 

Db. a. a. Hates, in the IScientific American, gives the follow- 
ing directions for Cleaning Prints : — 

In oommencmg to restore an engraving some attention must be given to 
tiM kind of injnry it has suffered. A general brown colour, more or less deep, 
Msolting from atmospheric action onlv, is the least possible change. Spots 
and tXtan^ caused by mk, coloured floids, oil, or insects, must be first treated 
and all pencil marks removed by india-rubber or bread crumbs. A fluid acid, 
obtained by dissolving one oimce of crystals of oxalic acid in one-fourth of a 
pfart of wann water, may be used for application to all stains, and the paper 
aboidd be wet with it thoroughly where spots of any kind exist. Exceptme in 
a fkm cases, this acid will not cause the removal of stains immediately, out 
feneralty it combines with the bases of them, and they are removed by subse- 
quent steps : the thorough wetting should be done a few hours before pro- 
eaeding to dean the engraving. 

To lacilitate handling and for the protection of the edges of the paper, 
a piece of millinet, or the stiff open fabric formerly sold for ladies' skirts, 
•bould be roughly sewed around one stick at each end, so as to form an apron, 
like a chart attached to two roUers, the doth of which must be an inch larger 
than the largest print to be handled. From one to ten prints of even large 
SUM may be deaned at one time, after they have been wet on their spotted 
parts with the add^ and evenly spread on the apron, so aft to «!licm oi>uti^ \iii- 
jaenkm of the whole in water. A tub of the ordinary ft\i© ytVSl «2\Qr« ^fcoXi^ 
i^e<mnderuble aurfaee to become immersed, but the moBt. de&Vt«\A<& \q»oc\> '\% 
-» bmtbing reaael, bo nearly fiJled with warm watet \J»X\iie'\wai\.^%^T 
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supported by the apem texture can rest on the bottom and ndea, where it 
should be aUowed to remain with occasional raising of it, and moTing it by 
means of the stick handles, from twelve to twenty-four hours. 

To explain this apparently rough treatment, it must be recollected that 
paper is a firmly felted mass of short fibres which may be soaked in various 
nmds for weeks and resist all diluted acids and most chemical agents for a 
long time wet, if not exposed to mechanical abrasion b^ touch or rapid motion. 
The strong paper of engravings absorbs much air, which resists the p^ietara- 
tion of the water, and motion is necessary to remove this as well as to aUow 
the coloured solutions formed to pass away. This motion may be area by 
holding the supporting sticks and passing the mass from end to end of the 
bath, or slowly up and quickly down, enabhng the sheets to become separated 
momentarily. Discoloured water may be drawn off, the apron uad contents 
resting on the bottom and sides, and fresh water be slowly aamitted to rndaee 
it. Cold water can be substituted for warm, longer time being alk>wed fw its 
action. When the prints no longer add colour to the water after being agi> 
tated, the water must be withdrawn, and replaced by such a portion as will 
barely cover the paper. Half a pound of bleaching powder (chloride of lime) 
mixed to a paste first in cold water, and then added to two quarts of cold water 
and weU stirred from time to time for six hours, will afford a nearly clear fluid 
resting on a white deposit in the earthenware vessel. A portion of the clear 
part of this fluid must be added to the water in the bath, until both taste and 
odour denote the presence of chlorine in the water. Motion being given to 
the paper the bleaching effect of chlorine will be perceived, or its ocbor in the 
water will have been lost ; when more must be added so that thie odour or 
taste of chlorine must be present in the water two or three hours. 

The action of the chlorine on the parts previously wet with the add wiH rei 
move nearly every kind of discoloration, while the brown hue of the pwer 

fiving place to perfect whiteness, the Hsht and shadows of the engraving 
ecome of their original perfectness, and the picture will be as distinct as when 
it was first impressed. It has happened, in a few trials, when the prints were 
long stained they did not yield to the weak chlorine water, that resort was had 
to a little mineral acid to develop free chlorine in the bath. One ounce of 
muriatic acid was added to one pint of cold water, and the weak acid thua formed 
mixed in the water of the bath, soon caused the bleaching of every fibre in the 

After the bleaching the water must be drawn off, the paper drained, freah 
clear water admitted, and the paper moved through the water to thoroughly 
wash away all adhering chlorine. Several quantities of water may be used, the 
paper bemg each time drained ; and finally the whole mass, raised by the 
handles, may be placed on a clean white wood table or board to drain. If a 
number of prints have been treated, the wet mass may be placed in a warm 
room, or air may be admitted, and as the one on the top of the pOe beoomea 
more dry than the rest, it may be removed to any support and left to dry. To 
hasten the drying extend ordinary bed sheets and spread the wet prints 
singly on these ; slow drying rendering any pressing unnecessary. 

Those having the usual presses might prefer to press the still damp aheetSy 
and where only two or three prints are the subjects of trial, the substixntion of 
other vessels and ready appliances will occur to any one. — Quoted intikeMe<^- 
nic9* Magazine, 



CONSOLIDATED EMEBT WHEELS. 

These Wheels, manufactured by Wame and Co., are intended 
as a substitute for and an improvement on the ordinary leather 
emery wheel — used for polishing iron work — more especially case- 
hardened work. In an experiment with two kinds of wheels, 
one of which was a small disk composed of vulcanized india- 
rubber and emery, and the other composed of •oxidized oil and 
«n7«7,—*Aeiatter was superior. Oxidized oil, a newly-invented 
sabstance, bida fair to become of consvdewLSaV'b n«^»a. ^cl'Ocv^^ 
present iDst&nce there can be no do\i\)\. oi \\a "vj^SiSAi^. "^^ «» 
informed that wheels compoBed of -vuVcam^* wa^ csassrj «» wsjosSc^ 
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eflfective for cutting, grinding, and polishing iron or steel of any 
description. They are mounted on spindles in the same manner 
as grindstones or other grinding wheels. — Mechanics* Magazine, 



PATENT "MABETZO." 

Mb. !E. J. Bbidell has patented ''Improvements in the manu> 
factore of substances artificially coloured, veined, or mottled, like 
marbles or other substances.'* In carrying out this invention the 
palentee employs in the production of the artificial substances 
made according to this invention, and which he calls Maretzo, 
cements and other similar materials : by preference a cement or 
material that will form a hard compact substance, and afford a 
smooth surface capable of receiving a polish may be employed. 
According to the colours of the veins or figures required to be 
imparted to the artificial substance, corresponding coloura are 
mixed with the requisite amount of liquid in flat trays made 
diallow, in which are spread fibres of floss silk or silk waste, or 
otlier fibrous materials which will rapidly absorb the colouring 
matters, and readily impart the same to the substances treated as 
hereinafter described. The silk or other suitable material is fixed 
in i^ form of the veining or figure required by means of light 
frames of various sizes made of wood or wire, or the material may 
be also used at times without such frames. The silk is well saturated 
in the before-named trays of colour, and is then spread open with 
■uiiable instruments ; and it is afterwards carefully taken up and 
hid, with or without a frame, upon a piece of glass, either flat or 
carved, as may be required, or upon some other smooth or polished 
snr&ce made of suitable form, such as metal or plaster. When it 
is required to give a varied appearance to the substance, patches 
of suitable coloured cement are laid upon the glass : a layer of 
suitable coloured or tinted cement is then superadded. The cement 
is oarefolly spread, so as to be about one-eighth of an inch thick ; 
and, after being allowed to remain a sufficient time to allow the 
saturated silk to part with its colour or colours, the silk fibres are 
removed either by raising the frames, or by using suitable instru- 
ments. The glass or other smooth surface is then shaken or agitated, 
so as to blend or harmonize the colours, and a light coat of dry 
cement is sifted on for the purpose of extracting the superfluous 
water, and is afterwards gently removed by a plasterer's trowel. 
Hie material so prepared is then smoothed or trowelled all over, so 
as to form a slab or other required form. To consolidate and 
strengthen the slab he employs a backing of canvas, or other suit- 
able fjEtbric, which he applies to the sHah.—Builder. 



COAL AND IBON OF SOUTH T0BK8HIBE. 

A PAPKB has been read to the Institution of MechamcalEiii^xi«en^ 

at 'BvnmDghsan, " On the Coal and Iron Minrng oi ^\>>i)Q.XQ>'^- 

mbin, " by Mr. Parkin Jeffcock, of Derby ; giving a deacaa^g^asw^ ^t 

tb0g9d^cal nature of the district, and of the poaVdon «ii^WL\«o!^ 
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of the principal seams of coal and beds of ironstone, with a state- 
ment of the localities where each are mostly worked. Hie Soath 
Yorkshire coalfield forms the continaation northwards of the Derby- 
shire coalfield, the principal coal seams being clearly identified wiik 
corresponding seams in Derbyshire. The two most important 
seams are the Barnsley Thick coal of about nine feet thickness, and 
the Silkstone of about five feet thickness : the former is a fine 
steam coal, and is the same seam as the Top Hard coal of Derbyshire, 
worked at Staveley and elsewhere ; and the latter is an excellent 
household coal, and the same seam as the Blackshale coal of Derby- 
shire. The ordinary modes of working the coal in the district 
were described, all of which are more or less defective, requiring 
a large amount of the coal to be left in the mine for supporting the 
roof during the working : and at some collieries these are now 
abandoned for the superior ''long wall" system, in which the coal 
is worked in a single face of great length, and the whole of Uie 
coal is got out at one operation, the roof bemg supported im- 
mediately behind the working face by timber props or by piUars 
built up of the rock, and in some cases cast-iron puncheons or 
props are now used, of which a full-size model was exhibited. The 
ventilation of the mine is also considerably simplified in the "long 
wall " system. The quantity of water met with in the district is 
in general not large, and there are few collieries where large pamp- 
ing engines are required ; but the coal seams are of a very fiery 
character, evolving great quantities of inflammable gas, and the 
greatest precautions are necessary to prevent explosions. The 
most terrible explosions have taken place in the Barnsley Thick 
coal, the most important seam of the district ; this and the Silk- 
stone seam being specially liable to sudden and powerful emissions 
of gas. In most of the collieries safety lamps are now used ex- 
clusively ; and the ventilation being produced by a furnace at the 
bottom of the upcast shaft, the air from the mine is conveyed into 
the shaft by a separate passage or "dumb drift," so as not to pass 
through the fire of the furnace, which is supplied with nothing but 
pure air direct from the downcast shaft. At some of the mines 
near Barnsley large fans driven by steam-power are employed, 
which form a simple and efficient means of mechanical ventilation, 
and have worked continuously with complete success for several 
years. 



ARTESIAN WELLS. 

Mb. G. B. Burnell has read to the Society of Arts, an able 
paper on recently executed Deep Wells and Borings ; having 
especial reference to the doubtful success of Artesian Wells, ex- 
cepting under particular circumstances. Mr. Burnell, after detail- 
ing the attempts at Southampton, Calais, Kentish-town, and 
JIarwicbf conciudes as follows : — 
Now there may be drawn from t\ie8e \i\iOT?^\fidL T^RroNXa vJl S^^ 
deep borings in the tertiaries of vliftt marj \>^ «v^««J^i "liWM^ ^^aa 
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London basin some valuable scientific and practical conclusions* 
lliesd may be briefly stated as follows : — Ist. That, at present, 
gwlogy is only so far advanced as to enable ns to state with 
tolerable certainty what we shall not find under the surface, but 
hy no means to justify any positive assertion as to what we shtUl 
find ; thus, knowing that the London clay is on the surface, we 
may be certain that the crag will not be found beneath it ; but it 
hy no means follows that necessarily the chalk, the lower green 
MDdfl^ the oolites, or the usually subordinate strata should be there. 
2nd. That the first attempt to sink an artesian well through a pre- 
viously untried stratum is at all times a hazardous experiment ; 
and that it is, therefore, one which should never be tried by those 
who only work with the money raised by forced taxation. It was 
upon the latter ground that Mr. Banger very properly recom- 
mended the town of Southampton to stop the philosophical experi- 
ment upon which they had already incurred so large an outlay ; 
and it is certainly wiser to leave the solution of these problems to 
mnnicipalities possessed of private resources, or to private enter- 
prise, than to expend upon them the money wrung from the rate- 
ptjers. 3rd. And, possibly, this may be the most important 
oonclusion of all : it would appear to be proved by the occurrence 
oi the earlier strata in the geological series at Calais, Kentish- 
town, Harwich, and if I be not mistaken, at Ostend also, that 
Mr. Godwin Austin's theory of an upheaval of the carboniferous 
■eries existing between its extremity on the French coast and its 
reappearance in the Bristol and South Wales coal-field is correct. 
A taH discussion of this important inquiry would be misplaced in 
ihia paper ; but I cannot refrain from repeating what I myself 
have said before ; viz., that, from all that is at present known, it 
would be more rational to seek for coal under London than for soft 
water. At the same time I would carefully guard myself against 
any appearance of encouraging an attempt of the former descrip- 
tion, unless it were distinctly undertaken as a speculation, with 
gveat^ nay, almost infallible, chances of loss. 



RECLAMATION OF LAND FBOM THE SEA. 

Mb. John Paton has read to the Institution of Civil Engi- 
neers a paper **0n the Sea Dykes of Slesvig and Holstein," in 
concluding which he reviewed the general advantages of these 
works in England, Holland, and Denmark, and the results which 
had already been accomplished, as well as those which still remain 
to be achieved. He considered the true test of successful engi- 
neering enterprises to be, not so much the perfection of the gigantic 
works which had been raised up as monuments of skill, but rather 
tho benefits they conferred upon the world. Judged by this 
standard, it was contended that no other engineering works ^et^ 
of more jpar&mount importance than reclamationa itoxsi Vltv^ ««^. 
Jit wms observed that the country, which was origvuB^^ «i \,TW^<^ii 

'■-, now consisted of some of the richest land m l£i\ao\^\ toat- 

H 



114 



IfEAR-BOOK or FACTS. 



uishing, together with the kingdom of Denmark, com to Englxnd 
to an extent only surpassed by two othur great states of the iraiid ; 
besides vast numbers of cattle, sheep, aud horses. These TesaltB 
were then compared with what had been accomplished in the Ian- 
colnshire fens and in Holland, and it w^is remarked that the three 
marsh countries were capable of affording a larger supply of grain 
than was now imported from America, Itussia, and Prussia com- 
bined. Indeed, independently of other great enclosure works, it 
was estimated that the annual revenue of those countries was at 
least eight millions sterling ; a sum equivalent to more than the 
net passenger receipts of all the railways in the United Kingdom. 
There were still upwards of 600,000 acres of land in England and 
Ireland, worth from 201. to 60/. per acre, which might yet be re- 
claimed : and if similar districts in other countries were added to 
this calculation, the magnitude of the results could scarcely be 
overrated. It was remarkable that, notwithstanding the many 
advantanges attending reclamation works, which could now be 
effected at a less expenditure than formerly, by the judicious appli- 
cation of steam-power, such enterprises were still regarded with 
suspicion and distrust, although they afforded the means of the 
soundest and most profitable application of capital. Other papers 
upon this important subject were read by Mr. James Oldham and 
Mr. J. H. Muller, of the Hague. 



CENTRIFUGAL PIMPS. 

The Kuccessive improvements which may be trficed through the 
class of water-wheels as chief motors in transmitting power, in 
which the modem turbines are conspicuous, have also suggested a 
reverse action, by which the wheels aud turbines are changed into 
Pumps, of which many different patterns nre now and have long 
been in use, operating as suction and force lift pumps. 

The laws of maximum useful effect, which have been veiy fully 
and clearly demonstrated for water- wheels, as types, apply to 
their reversed patterns, as to the fonn and arrangement of the 
blades, experiment having demonstrated a large increase of the 
discharge with a change from ordinary radial to properly curved 
arms, without increase of power. The following abstract of an 
experiment by Col. Morin, made at the Great London Exhibitien, 
illustrates this point : — 
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With the best form of pump which can be devised, useful effect 
18 oontrolled by velocity and lift, and the value of this motor is 
confined to low lifts under excessive speeds. Experiments made 
on Appold^s centrifugal pump show a progressive per centage of 
work done, under a l2t of 5*5 ft., with a 12-in. pump, of 21*2 per 
<;ent. for 375 revolutions, 59*1 for 400, 71*9 for 495, an increase 
to 607 revolutions giving 69*2 per cent. To raise water 67*66 ft. 
required a speed of 1322 revolutions ; and within their special 
range of application, 70 per cent, useful effect is all that can be 
dftimed for the best motors of this class. 

The laws of form, however, have been much overlooked in those 
in ordinary use, radial blades being common in practice. For 
baUng lai*ge quantities of water from foundations in excavation, 
where the supply carries much sand and gravel, for wrecking 
pamps, and like uses, the facility with which dirt, gravel, 
grain, &c., are passed through these pumps, is a strong point in 
their favour, while they have no claim to merit on the ground of 
eooDomy in power. 

About ten years ago, some of our scientific journals were agi- 
tated by a discussion on the merits of a new theory of centrifugal 
power, which proposed to regenerate the mechanical world, and 
overthrow the antiquated notion that a machine could not trans- 
mit more power than was imparted to it. It was claimed to be 
demonstrated at the end of much printing, and was admitted 
by some of our puzzled savans, that by certain mechanical adjust- 
ments an increase of velocity might generate a force of 173,824 
foot-pounds from a power of 42,480, and twice the velocity would 
yield 695,296 foot-pounds for 84,960. But like all wonderful dis- 
oovores of the kind, which seem to lead a cometary life, it has 
vanished in silence from the horizon of mechanical science, to 
return no more, and to be numbered among the steam and cloud 
engines, caloric steamers, water gasometers, full steam cylinders, 
and other celebrities of the passing hour. 

From the pertinacity with which some of our engine-builders 
have urged the necessity of an equable motion in pumping, we 
have been somewhat surprised to see so much neglect shown to 
the rotary pump, which accomplishes their desideratum in the 
most perfect manner, and the fact of such neglect must be taken 
as a strong argument against the reliability and economy of this 
motor.— ^our^ of the Franklm Imtitute. 



EAILWAT TRAVELLING, AND WORKING EXPENSES. 

The number of Travellers by Railway in the United Kingdom in 
1861 was 163,435,678, besides 47,894 holders of season and period!* 
-cal tickets, who must have made very many ioume^a*, \ii\u\i^'«\i!c^ 
there moBbhave been much nearer six than €ye jo\ime^&\xi\)[i<& ^«ex 
for ererjr aoul In the kingdom. The trains, paaaengex «ai^^QO^ 
^nuns together, trAvelhd 102,248,692 milea, 'w\iic\i Sb i\ai^«c 
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than going 4000 times round the world ; 267* 184 hones and 
957»474 dogs made railway journeys, little to their liking. The 
goods traffic comprised 12,083,508 cattle, sheep, and pigs, and 
89,857,719 tons of minerals and general merchandise. In these 
vast piles of property conveyed from place to place the minerals 
double the general merchandise in quantity, and they are carried 
at little more than a quarter of the cost; 60,386,788 tons of 
minerals produced 'to the radlway companies only 4,951,899^.; 
while 29,470,931 tons of general merchandise brought them 
9,157,9872. The receipts of the railways (10,483 miles' in lengtlt 
at the close of the year) from all sources of traffic were 27, 766, 6222., 
of which 13,085,7562. came from passenger traffic and the mail% 
and the residue from goods. The expenditure was 13,187,3682., 
or 47 per cent., leaviug rather more than 14,500,0002. net receipts. 
The compensation paid for accidents and losses amounted to 
181,1702. The quantity of rolling stock was no less than 5801 
locomotives, 15;076 passenger carriages, and 180,574 waggons for 
goods traffic ; in all 201,451 engines and carnages. The numbers 
are enormous, and they are enormously increasing. Comparing 
last year with the year before, notwithstanding the bad weather, 
the passengers increased by 18,600,000, the minerals by 8, 600,000 
tons, the receipts by above 2,000,0002., the miles travelled by 
trains nearly 9, 000,000. 3, 896, 960 trains ran in the course of the 
year 1860 ; upwards of 10,000 a day. — Express. 

The whole sum paid as Working Expenses on Eailways in the 
United Kingdom amounted in 1861, to 13,843,3372., as compared 
with 13,187,3682. in 1860. The receipts were 28,584,6332. last 
year, as compared with 27,748,4862. in 1860 ; and the proportion 
of working expenses to revenue rose consequently to 48 per cent, 
last year, as compared with 47 per cent, in 1860, the net receipts 
having only advanced from 14,561,1182. in 1860, to 14,691,2982. 
in 1861. The proportion of working expenses to revenue was in 
England and Wales last year, 49 per cent., as compared with 48^ 
per cent, in 1860 ; in Scotland, 45 per cent., as compared with 
44 per cent, in 1860 ; and in Ireland, 44 per cent., as compared 
with 45 per cent., in 1860. Thus while the railway management of 
England, Wales, and Scotland appears to have retrograded, that 
of Ireland has improved. Taking the United Kingdom generally, 
the charge for maintenance of way amounted last year to 18*37 per 
cent, of the whole working expenses, as compared with 18'48 per 
cent, in 1860; the charge for locomotive power was 28*44 per 
cent, of the whole working expenses last year, as compared 
with 28 '83 per cent, in 1860 ; the charge for repairs and renewals 
of plant was last year 8*94 per cent, of the whole working ex- 
penses, as compared with 8*49 per cent, in 1860 ; the traffic 
charges (coaching and merchandise) were 27*94 per cent, of the 
wbole working expenses last year, as compared with 28*05 per 
cent in 1860; the charge for rates and \Aixe« >R«A^*^^^t eent. 
cf the whole working expenses last 'year, aa <iaTOLV^T^HJSSa.V^^ 
per cent, in 1860 ; the charge for GoveTumenX. dM't^ ^%a ^-^^I^xr 
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cent, of the whole working expenses last year, as compared with 
2*75 per cent, in 1860 ; the charge for compensation for injuries 
to passengers was *98 per cent, of the whole working expenses 
last year, as compared with 1*37 per cent, in 1860 ; the charge for 
compensation for damage and loss of goods was 0*44 per cent, of 
the whole working expenses last year (in 1860 no similar analysis 
appears to have been instituted) ; the legal and Parliamentary 
expenses were 1*58 per cent, of the whole working expenses last 
year (in 1860 no similar analysis appears to have been instituted) ; 
and the miscellaneous charges not otherwise particularized were 
^'75 per cent, of the working expenses last year, as compared 
with 8*10 per cent, in 1860. 



PEAT IN METAIAUBGT. 

A PAPEB of considerable interest and importance appeared in the 
SHmes journal, upon the distinct varieties of fuel — Peat and Coal 
-—of which several specimens were shown in the recent Intema- 
tional Exhibition, ^ot much was to be learnt from the display 
of mere lumps of raw peat, yet there were several illustrations 
oonnected with peat of great practical value. There is only one 
metallnrgical process in Great Britain in which, so far as we are 
aware^ peat is directly applied as fuel, and in that only partially — 
namely, the smelting of lead in the '* ore-hearth." This method 
is extensively employed, in the North, and in the case of rich ores 
is maintained by some experienced smelters to be superior to every 
•other. It is a singular circumstance th^t in former times it was 
practised successfully in Derbyshire, where it became extinct ; and 
that attempts to reintroduce it have signally failed. 

Numerous attempts have been made to render peat more 
fprnenHj available as a fuel, both in this country and on the Con- 
tiaent ; and the records of trials which have been published on the 
subject are not a little conflicting. All attempts hitherto made 
to render peat suitable as a fuel for metallurgical purposes have 
iiad reference either to its condensation, by compression or other- 
.wis^ or to its carbonization. In order to effect the compression 
4d peat numerous contrivances have been devised, and, as usual, 
patented ; and at the present time much attention is directed to 
the compression of peat. The peat is reduced to pulp in a sort of 
pug-mill or other suitable machinery, and is afterwards drained 
and moulded into bi-ick- shaped pieces, either with or without 
pr e s su re. The peat thus acquires great solidity and a much 
higher specific gravity. But this treatment is necessarily so 
expensive as to render its adoption impossible where coal abounds. 
In some countries, however, such as Sweden and Bavaria, it is 
practised with success. In Bavaria peat bricks are extensively 
used under locomotive boilers ; and in Sweden, EtVLm^XiYkaAVikTi^ 
employed peat in bia gas-welding or re-heating {\iTii2iA^% \ \^» Sa 
Hubioned into bncka, and subsequently dried b"^ atVa$LCAaX\i«i«»H» »^ 
s temperature Almost sufficient to cause iucipiQut <^iiaanfai^. "Ve^ 
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the Swedish Department were specimens of iron manufactured 
in such furnaces, with prepared peat as the fuel, by Baron 
Hamilton, Nericia, at whose works the annual consamption of 
peat for this purpose is between 600 and 700 tons. In the Italian 
Department, Gregorini exhibited steel made in a gas-puddling 
furnace with peat and lignite as fuel. Fuinaces constructed on 
this principle, whether for the use of peat or other kinds of fuel, 
are well worthy the attention of our ironmasters and other practical 
metallurgists who are interested in economizing fuel. 

We have a belief, which has grown with the experience of years, 
that these furnaces will one day — and that not far distant — ^play 
an important part in the metallurgy of this country. They may 
be thus briefly described. Instead of the usual flre-place in the 
common reverberatory furnace, there is the "gas generator," 
consisting of a circular chamber of fire-brick several feet deep and 
two or three feet in diameter, closed at the bottom, and having a 
hopper at the top, through which fuel is supplied. This chamber, 
at a certain height from the bottom, is in direct connexion with 
the body of the furnace, so that flame may issue as freely from it 
as from the fire-place of an ordinary reverberatory furnace. In 
the sides of the generator, at a certain distance from the top, is 
a series of three or four small round holes on the same level, and 
at some distance lower down is another similar series of round 
holes. These holes are for the passage of the air intended to 
support combustion in the interior of the generator, which is 
blown in either by a fan or some other convenient blowing 
machine. Now, when the generator is full of incandescent 
fuel, and air is injected through the lateral holes, carbonic oxide 
gas is copiously produced and passes into the furnace, as there is 
no other place of egress, the hopper at the top being supposed to 
be shut. As it escapes from the generator, it is met with a 
current of heated air, or, as it is technically termed, ** hot blast, **^ 
which is injected downwards from the roof of the furnace at or 
near its junction with the generator, either in several jets or 
in one continuous sheet. The carbonic oxide while still hot is 
thus burnt, and the heat developed is sufficiently intense even to 
melt wrought-iron by the hundredweight. The air which supplies 
the generator is also previously heated ; and in the Swedish furnaces 
the apparatus for heating the blast consists of a series of cast-iron 
pipes fixed at the lower part of the stack. Hence only the waste 
neat of the furnace is employed for this purpose. It is usual to 
place a hollow cylinder of iren round the generator, so as to leave 
a closed space between its internal surface and the Exterior of the 
generator ; and into this space the hot blast is introduced, whence 
it passes through the two rowet of holes previously described into 
the interior of the generator. The atmosphere of such % frimace 
can be rendered either reducing or oxidizing at will by regulating 
the amount of blast. At the bottom oi \Xie ^xve».\«t\A%.^«^^x, 
bjrmeAna of which the ashes or cWnker iromOcL^lvjL^^^l^^^'^^- 
drawn. These furnaces can be so mod\^©ai aa ^ «v>^J^ *=^1 ^^^ ^^ 
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fuel. We have the conviction that they would be well adapted 
for the free-burning coal slack of South Staffordshire and South 
Wales, of which enormous quantities continue to be wasted, and 
especially for anthracite. This kind of coal gives intense local 
heat, but this inconvenience might easily be remedied by intro- 
ducing along with the air into the generator a certain proportion 
of steam. This steam would be decomposed with the formation 
of carbonic oxide and hydrogen gases and some carbonic acid, 
and a considerable reduction of temperature would be the result. 
But the heat thus removed from the chamber would be subse- 
quently restored in the body of the furnace by the burning of the 
combustible gases derived from the decomposition of the steam, so 
that there would be no loss of heat, but only a transference of it 
from the generator, where it is not wanted, to the furnace where 
it is applied. Tlie old reverberatory furnace is only a clumsy sort 
of gas-furnace ; but in those such as we have just attempted to 
describe, the fuel is converted into combustible gas, which may be 
applied under most advantageous conditions. It would be possible 
to generate carbonic oxide to any extent at a cheap rate, and to 
lay it on to houses for use as fuel, much in the same way as coal 
gas is new supplied for illumination. Indeed, it is daily so 
applied in many of our large ironworks, and with the best 
results. 

Many attempts have been made to substitute Peat Charooal for 
Wood Charcoal in the smelting of iron ; and a machine, which it 
was proposed to employ, might be seen in operation in the 
recent Exhibition. It is described as Brunton's in the official 
catalogue ; but the attendant assured us that it was the invention 
of a Mr. Buckland, formerly of the Maesteg Iron Works, South 
Wales. It consists of a solid obtuse iron cone, having a spiral 
groove on its exterior, and revolving vertically within a hollow 
cone of iron plate perforated everywhere with small round holes 
just like a colander. The peat is put into the space between the 
solid and hollow cones, and by the revolution of the former is 
^forced in worm-like pieces through the holes in tlie latter. Thus 
{prepared it is fashioned into bricks by any convenient machine, 
of which one is shown in juxtaposition. The bricks are artificially 
dried, and portions of them which are exhibited are solid and 
resisting. Peat charcoal prepared from them was also shown. A 
series of these specimens was shown with moulded peat charcoal and 
various products obtained from the destructive distillation of peat. 
Some years ago, it may be remembered, very sanguine views were 
entertained, and promulgated as to the great industrial advan- 
tages which were likely to accrue to Ireland by the manufacture 
of paraffine and other products from peat. The recent Exhibition 
was rich in examples of this exquisitely beautiful substance, which 
is delicately white, inodorous, and insipid, and which is novr 
exteDsivelf employed aa a substitute for vrax. m c&tv^<^» \^» \a 
obUuDed from certain varieties of coal, sucYi AA cawneX^Vj ^iaaJs^- 
Jstioo at A low temperature ; and, though Rom^ n\\^\. ^ \f*^ 
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duoed by Bimilar treatment of peat, yet the quantity would be 
very minute compared with what would be yielded by the aboYe- 
mentioned varieties of coal. Attempts were actually made on 
-a considerable scale in Ireland to manufacture this and otiier 
substataces from peat ; and the result was, commercially at kurt^ 
imsuocessfuL* 



HEATING, VENTILATING, AND COOKING APPARATUS. 

In a paper, written with considerable judgment and experience, 
in the Builder, No. 1022, the merits of these contrivances in the 
recent International Exhibition are carefully examined. 

Among the forms of French Heating Apparatus shown, was 
that by M. Fondet, of Paris ; it consists of three or four rows of 
square, diagonally- set iron tubes, a connecting chamber at the 
base, and a cylinder disposed horizontally at the top — the ends of 
which last are adjusted to the pipes leading to openings at the 
side of the chimney-piece for the escape of heated air. Tb» 
apparatus is set so as to cover an opening in the hearth, at 
the back, which gives admission to fresh air, and also to leaa 
forward; leaving a space of from five to six centimetres betweea 
its horizontal cylinder and the back of the decorative splayed 
linings of the chimney- opening. The heat of the fire and the 
smoke are drawn by the draught of the chimney, in zigzag course^ 
through the spaces between the tubes ; which, being thus heated, 
a current passes through them and into the cylinder, and thrice 
into the room. For good ventilation, the total area of the ohian- 
nels supplying fresh air, and the bouches de ckaieur should be in 
excess of the space between the cylinder and the linings, which 
is that by which vitiated air from the room has to find escape. 
■ From the articles exhibited by Bricard and Gauthier, of Paris, 
we get one useful suggestion, that of a safety-screen for a fire- 
place, in the form of a roller-blind, the material being brass wire- 
gauze. 

In the British Department, Baily and Sons* Grates were ex- 
amples of the advanced position of 'the front of the grate with 
reference to a portion of the splays, the latter here being covered 
with porcelain-slabs ; and of the addition of the valved opening, 
in the back of the grate, above the fuel, which is in additioQ 
to the opening corresponding with the old register-door, joined 
with it ; so that the smoke-flue might be closed in summer, but 
with ventilation. 

Benham and Sons showed a large Dog-stove Grate, set in a deep 
recess, lined with glazed tiles, fixed in steel framework ; the hearth 
being also tiled. Here the radiation of heat and prominence of 

* Av7 one who wishes to inform himself on this subject may oonsolt a 

smmU ParUam^ntary blno book, with the following title i—Beport on ikt 

JViafwe and JProduets of ike Proceu of ike Destructive DUtUlation <^ Pwtt 

^!ons$dered speciaUif with reference to it* etHployment as a Bronck vS Kai««|^aft- 

t^f*f Industry. Made to the "Riqkt Honourable tK« Ch^f ComtmMMmw <if 

^^**»^ 4r f*e JXrector qf the Muaeum qf Iruk Indurtri| . A^pra^A^JV. 
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the Open fire in the field of view, are main aims. The general 
prineiple^ as to the grate and splays, was equally observable in 
Me«r8. Feetham's stoves, some of them remarkable for their 
omminentation in iron. 

Sapposing there to be means of ventilating the room without the 
<diimney opening, one of the Colebrookdale Company's grates of 
the dog-stove kind, or other pattern that would be movable, the 
bftck of the recess is formed semicircular, or segmental, and niche- 
headed, and is suitably decorated to serve as background. There 
vas a form of grate exhibited by the same Company (Young's 
Patent) which deserves particular notice. The improvement is 
concisely described as an ornamental trough fixed at the lower 
portion of the grate, in which is placed a rightand left handed screw 
ooimeoted with a ratchet at the side, which, together with the screw, 
II moved by the poker. When the fire requires feeding, the coals 
are deposited in the trough, and by the revolution of the screw the 
bumiDg fiiel is raised up and the fresh coal conveyed into the pit 
imdemeath. By this simple means, the whole of the gases given 
off are burned, a great saving effected, and greater heat obtained, 
oombined with cleanliness. There were various modifications of this 
•jsteminthe Exhibition: some of them applied to kitchen-grates. 

The writer in the Builder having urged the requisite distinction 
between roasting and cooking in an oven, remarks : — '*In recent 
EngBsh inventions,' the front of the fire being reduced, so as to be 
inraffieient for roasting a large joint, ovens called 'roasters;' are 
•ubftttuted, all heated from the same fire, and a large surface of 
'hotplate,' besides ordinary ovens. Heat is communicated to 
parts of the range by smoke-ducts, circulating round the ovens, and 
between them and the hot-plate, to the brick upright flue or flues, 
dampen being adjusted to the flue of each division of the apparatus, 
whkdi joins the main flue, to allow of such division being worked 
separately. The recognised disadvantages of a close oven are 
provided against, or as supposed, by apertures, one below the oven- 
door, and tiie other near the top of the oven, generally at the back 
to allow of a current from the external air into the flue ; and some- 
tiries there is a spit, or arrangement of shelves, turning, for the 
meat, in the oven. The main flue passes straight up from the 
back of the fire, covered on the ^e by a metal plate, and the 
ordinary opening of the chimney, no longer needed for the smoke, 
since the fire itself is covered over by its portion of * hot plate,' 
is ceiled in with plate-iron ; a door, however, being provided, for 
esci^ of smoke, of steam, or for ventilation. Such is the 
'kitdiener,' as exhibited by numerous makers. 

"In the French contrivances, on the other hand, there is a com- 
partment arranged as a grate for roasting in front of the fire, d la 
oroehe; and the same appliance is a feature of the American 
Emigranti's stoves, which are the nearest things we have to thA 
portme stores (those made wholly of iron, we mean, viVi\\a\i ^ma^ 
of the French makers," 
M. AureUani, of Paris, exhibited his Foyer Ecouomique. On^iJoft 
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top, or hot-plate, is an oven with sloping front and Yalved openinS' 
into the flue, peculiar to the French cooking apparatus ; and in th^ 
pbhte are three large apertures (with lids and rings) for boiling, 
one of them having an apparatus for coffee-roasting, and one 
smaller aperture, and a bain-marie with two copper vesaeLi.for 
sauces ; in front are ovens and hot closets, and at the angle is the 
place for fuel (put in at the top), with two fronts, <or ban for 
roasting, the larger place -as usual, at the end. With respect to the 
merits of the French and English apparatus, the means of roasting 
are provided by the former better than in the kitchener, unless we 
are to consider meat cooked in an oven as the same as that 
done before the Hre ; which, we may add, will never be the 
case. 

Messrs. Brown and Green, of Luton, exhibited one of the 
best arrangements of the *' kitchener," or long range of ovens 
imder one chimney opening, with the heat afforded by a single snmll 
fire in the centre. 

Messrs. Benham showed their Apparatus, recently placed in the 
New Boyal Infirmary, Woolwich, and which is the French syatefoi 
with numerous additions and improvements : it seems to be the 
pei-fection of an arrangement where economy in cooking for a 
large number of persons is a main consideration. The apparatos 
bous, roasts, stews, broils, bakes, and steams for 500 persona, and 
furnishes hot water to baths and lavatories, with a single fire bam- 
ing about 200 pounds of coal per day. The baking includes that 
of bread. Apparatus on this plan has been fitt^ at the Boyal . 
Medical Benevolent College, Epsom, and at many barracks and 
workhouses. 

Mr. Bennett, Liverpool, exhibited Dr. Amott's Smokeless Grate, 
" with recent patented improvements." This grate has a movable 
bottom, to which is attached some aiTangement of cogs, or a worm ; 
and this is worked by a horizontal wheel, on the hearth, the rim of 
which, slightly projecting in face of the foot of the grate, is furnished 
with holes or notches, into which the end of the poker can be 
inserted. 

The ** Smokeless Grates," of different maksrs, will bum 24 to 
even 36 hours without replenishing. Jeakes's grate is stated to 
consume under 1 lb. of fuel per hour, without waste, and the coal 
of the commonest kind. It is similar in principle to Bennett's ; 
but the upper part of the fire is less enclosed in front by bars or 
grille ; and the bars and grate-front, instead of the bottom, are 
movable, so that by turning the handle below the mantel they can be 
depressed, in lieu of raising the bottom, as the fire bums: a supply 
of fuel is also placed in a chamber behind. 

Dr. Arnott*s Grate was also exhibited by Edwards and Son. 

Here the grate or receptacle for coal, which is veiy deep, holds 

enough for a day's consumption ; instead of bars at the bottom, 

H has a plate, which ia elevated b-y »i actwi^ \o «.€&»rd a fresh 

supply Qffcoal from, below, as that on t\ie to^Sa <ioTA\£ni«^ 'YJtia. 
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fire 18 kindled on the snrface, and, in Mr. E. Hunt's words, 
** the carbonaceous matter distilled from the coals, passing through 
the incandescent mass above, is burnt ; consequently, no smoke 



Ir. John Leighton exhibited "a Reserve Stove, to prevent 
Smoke Formation : *' a narrow recess or chamber is placed on the 
back or sides, which, being covered in, except where in commu- 
nication with the fire, causes coal therein to be cooked or coked, 
*nd which is the material of the fire ; the i*ecess being each day 
filled with coal. The open-barred bottom is retained as a means 
of animating the fire. There is a segmental opening just above 
the fire, for smoke, such as may be unbumt, to escape ; the 
ordinary smoke-passage being usually kept closed by a register- 
door. This is an excellent invention. 

These were but a few of the Smoke-consuming Stoves exhibited. 
The Chimney and Ventilating Caps were numerous ; as were 
also the other ventilating contrivances. Some of the latter are 
applicable to chimneys. Howorth*s Patent Revolving Archi- 
medean Screw Ventilator has liftlng-vanes acting as a screw, 
suspended within a tube or shaft, and centred upon an imperish- 
able sabstance ; these are moved, *' without noise "as it is said, 
by a description of vane, formed of curved blades, so as to have 
tne appearance of a cage, to catch the wind ; and rotating, at 
least when in order, with the slightest breath ; so that draught 
upwards is the necessary result. 

^flb variety of design in the forms of fenders and ash-pans was 
Teiy great. Sometimes the fenders had a polished bottom plate on 
the hearth ; sometimes a fender proper was omitted, and a steel 
hearth-plate projecting in the form of a semicircle, merely bordered 
by mouldings above the raised part; or the ashes faU between 

Slished strips or gills, or between radiating bars. In other 
itnres of fire-places, as the porcelain slabs combined with Mr. 
Hoole's grates, the influence of the schools was discoverable. In 
A feeder shown by one exhibitor, the flat portion of the bottom 
was formed of coloured tiles. The ornamental enamelling on iron, 
employed in chimney-pieces as well as grates, byH. Crichley 
and Od., of Birmingham, is a decorative process which is capable 
of large application, combining beauty with durability. The iron 
cbinmey-pieces and grate-fronts of Messrs. Redmayne and Ce., 
deserved attention, but not for their decorative features. One of 
the chimney-pieces, labelled " This mantel and sham complete i& 
shown as a specimen of casting," certainly justifies one portion of 
the title as casting. 

Waller^s patent grate, exhibited by Morton and Son, of Shef- 
field, has the fire-clay cheeks fixed on axle-pivots, so that the 
front of the fire may be increased or diminished ; and it has also 
an arrangement of orifices or tubes in a corbelled ^itvoTi «i \.\x« 
hMck above the Sre, which is believed to lie\p t\ie cou<&\mv^VIv2k\!L ^^ 
mnoke. 
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Among oontrivances which aim at economy of fuel, Feetham 
■and Co., and Mr. Pierce/ had ralved openings in the spandrels 
of their grates which indicate a provision for heating by con- 
duction. Mr. Pierce's series of well- devised and cheap fire-lump 
grates for bed-rooms and cottages, also were shewn. 

Open-fire stoves were exhibited by several manufacturers. 
Feetham and Co. exhibited one which would be suitable for the 
centre of a large public room. It has two fire-places back to back, 
with descending flues, open-work sides for escape of heat, and a 
marble-slab top. Mr. Pierce's open-fire pyro- pneumatic stove is 
jBtill one of the best arrangements of the terra- cotta or fire-clay 
material with metallic ornamental outer-casing ; air, supplied from 
outside the building, being warmed in passing through tabes or 
channels which are formed in the clay. 

The heating-apparatus called **glll- stove** was shown under 
▼arieus modified forms. Plates, or gills, closely set edgewise on 
ihe outer surface of a small fire-box, form partially-encloMd cham- 
bers in which the air is heated, and from which it is disseminated. 
The gills are applied both to open fire-stoves and' to close stoves ; 
and they are either apparent, like the quiUs of the porcufMne^ or 
there is an outer ornamental casing. The London Warming and 
Tentilating Company exhibited 'Uhe Gumey stove,*' used in the 
Houses of Parliament, the Department of Science and Art» and 
.several cathedrals, including St. Paul's ; the gills radiate from a 
central cylindrical fire-box, and the whole is placed in a shallow 
pan containing water, the moisture from which rises between the 
gills, so that the iron surface gives off not merely heat, but the 
requisite quantity of vapour ; and the air is not '* burnt " or 
over-dried. In the ** ventilating fresh- air grate" to be set in an 
ordinary chimney-opening, and leaving space around the grate or 
.at its sides, there are similar projections or gills ; and air being 
admitted t.o the grate-chamber or space, from outside the building, 
becomes warmed, and escapes into the room by openings anmnd 
the grate or in the usual manner. 

The knowledge derived from the Exhibition of Heating Appa- 
ratus in use in foreign countries was small. The chimney -pieoes 
exhibited in the Belgian Division, grates of English fdrm, 
wherein radiation is the principle, indicating that they are getting 
into use in Belgium. Iron stoves, similar in outward form to 
Amott*8, are largely manufactured and used. In the Swedish 
Department, there were five or six specimens of the Porcelain 
Stove of Northern Europe, but merely the outer casing. Each 
consists of two portions — namely, a base or pedestal to contain 
the fire, which may be of wood or other fuel, and an upper case, 
j^aching to about 7 feet from the floor, in which the flues are 
made to pass up and down. Thus, the whole casing may be 
<b6sated, and will communicate heat to the air of the room. 
Stoves were to be found in the S)W\aa 'D\V\wvoii*, \i\k\.\.\i^m<4te 
important of them belonged to \ieat\ng «i.^^«roX.>aa ^Aftj^N.^ V» 
large baildinga or conservatories. 
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CAST STSEL. 

Air erroneous impression — that Sheffield had been beaten by 
her continental rivals^ during the last eleven years — appears to 
have obtained credence from the great success of M. ICrupp's 
productions in Cast- steel. The ex-Master-Cutler of Sheffield, 
however, assures us that ''Sheffield has maintained the supre- 
macy for her manufactures which she has so long held ;" and tho 
joroxB at the recent International Exhibition awarded to Sheffield 
» greater proportion of medals for hardware than to any of her 
rivals. The ex- Master adds : — 

*■ Tk»t Sheffield has not made a more brilliant display in the Exhibition is 
Aot the fault of her manufacturers, but the consequence of the smallness of 
the space placed at their disposal and the serious annoyances attendant upoik 
exhimting — causes which have unfortunately deterred many of our first-class 
Arms from entering an appearance at Kensington. Therefore, only a small 
namber of our first-class manufacturers are represented at aU in the Exhibi- 
taom : and my surprise is that, under the circumstances, Sheffield should have 
XBade so orecQtable a display. 

'* Tltft many of our continental rirals should have comparatively mad» 
' greater progress ' during the last 11 years than we, is but the natural conse- 
qneoce of our havine to start from an advanced position, beyond which pro- 
groM is necessarily slow and laborious, while they need only to copy our pat- 
nriH and take advantage of our experience^ and the liberality (but questionable 
mMoj^ of our manufacturers, who have at all times freely given them access 
io taor factories, to make a large stride a-head of the very early stage or 
•dvaacement they had attained in 1851." — Letter io the Timet, Sept, 12, 

Bat the fallacy of the case attempted to be made out against 
Sheffield is shown by its reliance upon the manufacture of large 
castings of steel, by M. Krupp, and which is not a branch wherein 
Sheffield ever claimed any supremacy ; on the contrary, the 
ex- Master says : — 

"It is a branch of manufacture M. Krupp was the first to develop, and 
idiioh was practically unknown in Sheffield until a few years ago. M. t^rupp 
kad made great advances before Sheffield started in the race, but, though the 
awaafkcture of large castings of steel was so recently introduced into Shef- 
ftdd, we are generally admitted to have entered upon it with such success 
that the only superiority M. Kru]^p himself retains is in the magnitude of his 
castings ; and mere size is so smiple a matter of development, that when- 
•fwr a dismand for Urge castings arises sufficient to justify the requisite out- 
Jij in Hwohinerv, Sheffield will no doubt produce them of any size that may 
be reqaired. In this branch the progress has been far more * rapid ' at Shef> 
fldd than on the Continent. 

**Tbe fact that M. Krupp was the first to develop a new branch of hard- 
' > manofacture is no proof that Sheffield has lost her supremacy in the 
r branches of manufacture, for excellence in which she has so long been 



** In conclusion, I fearlessly assert that no country equals Sheffield for the 
quality of its steel, tools, cutlery, and the productions of its other staple 
trades ; that Sheffield makes as sood castings of steel as an^ of the Prussian 
aaanfiftcturers, and, moreover, that whenever a demand arises to justify the 
outlay in machinery, Sheffield will produce steel castings as monstrous as may 
be required." 

l?he fairly-earned manufacturing reputation of Sheffield mua 
be coDBJdered as fully vindicated by the above commxxiiv^^Hlv^T^ 
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THE ROTAL SOCIETY. 

At the ADoiversary Meeting of the Royal Sodety, haying ren- 
<lered due honour to the memory of the late Sir Benjamin Brodie^ 
his predecessor in the chair, General Sabine, instead of reviewing 
the papers read duriug the past session, communicated to the 
meeting particulars of certain important proceedings in whiok 
the Council had been engaged. For example, a few years ago a 
Committee of the Boyal Society was appointed to consider as to 
the best way in which a large reflecting telescope could be e8t»< 
blished in some part of the Southern Hemisphere for the purpoao 
of astronomical observation, and more especially of the nebnke. 
The report'of this Committee was published, and the project seemed 
likely to be realized with the sanction of Government, when the 
breaking out of the war with Russia occasioned its being laid 
Aside. Nothing further was done in the matter until about three 
months since, when a communication was received from the 
Secretary of State for the Colonies, requesting the opinion of the 
Royal Society on the question, as above stated, for transmission to 
Sir Henry Barkly, Governor of the Colony of Victoria. There is 
a Royal Society as well as an Astronomical Observatory in Mel- 
boume, and it appears that some ef the leading members, com- 
prising the Board of Visitors, have taken steps towards the 
establishment of a large reflecting telescope in the neighbourhood 
of their growing capital. But before applying to l^e Colonial 
Government for a pecuniary grant, they, to quote their own 
words, seek ^*an expression of opinion from scientific men in 
England as to the importance of the results to be expected ; the 
most suitable construction of telescope for the purpose, both as to 
the optical part and the mounting; its probable cost, and the 
time requisite for its completion.'* 

The answer which, as General Sabine informed the meeting, 
will be sent to these inquiries, will now be much more complete 
and satisfactory than it could have been when the question was 
first raised ; for in addition to the experience gained by the Eari 
of Rosse and by Mr. Lassell, who with a four-feet reflector con- 
structed at his own cost, and under his own superintendence, has 
been observing for the past twelvemonth at Malta, there has been 
an advance of essential importance in optical science. Hence, as 
General Sabine remarked, however great may have been the 
former disappointment, "there will be, if present hopes are 
realized, no reason to regret that it has been left to the Colony of 
Victoria to carry into execution an undertaking which may well 
be expected to hold a high place in the annals of science in all 
future time ; and thus to set a noble exani^le to the other colonies 
of the Britiab Crown" 
Another subject noticed in tiie addreaa ^»a >^^ N^xmanwa 
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manuscript Catalogue, — or ludex as it may be called, — which has 
been in course of compilation for the last four years, under super- 
vision of a Committee of the Royal Society. This catalogue is to 
include the titles of papers and reports published in *'The Trans- 
actions and Proceedings of Scientific Societies " and in scientific 
periodicals from all parts of the civilized world. Among them are 
the Academies of Bussia, Sweden, Denmark, of the Netherlands, 
Germany, and Switzerland, of France, Spain, and Italy, and of 
the States of North America. Some notion of the magnitude of 
the work may be formed from the fact that it begins with the year 
1800, and is brought down to the close of 1860. The titles are 
all copied in quadruplicate ; and considerable process has been 
made towards rendering them available for reference, as sixty-two 
vdnraes, forming a serial index, are now bound and placed in the 
Sooiety's library. General Sabine led the meeting to expect that 
the task would be completed ^dthin the coming year. 

The grounds of the award of the four medsds were set forth by 
CieDeral Sabine, and each case was shown as resting on its own 
espedal merits. — Abridged from the Atlienceum, 



THE DECIMAL SYSTEM OF WEIGHTS AND MEASURES. 

The Report of the Select Committee appointed to consider the 
practicability of adopting a simple and uniform system of weights 
and measures has been published. The following recommenda- 
tions have been laid before Parliament, together with a great mass 
of evidence and tabular appendices : — 

•*I. niat the use of the metric system be rendered legal. No compulsory 
me m nrca should be resorted to until they are sanctioned by the general 
eoariotion of the public. 

" 2. That a Department of Weights and Measures be established in con- 
nexion with the Board of Trade. It would thus become subordinate to the 
Ckrremment, and responsible to Parliament. To it should be entrusted the 
eonMrration and verification of the standards, the superintendence of inspec- 
toral and the general duties incident to such a department. It should also 
take fooh measures as may from time to time promote the use and extend the 
knowledffe of the metric system in the departments of Qovemmeut and 
among the people. 

*'8. The Qovernment should sanction the use of the metric system 
(to«ther with our present one) in the levying of the Customs' duties ; thus 
nimliarising it among our merchants and manufacturers, and giving facilities 
to ftnreign traders in their dealings with this country. Its use, combined 
with that of our own system, in Government contracts, has also been sug- 
gested. 

*'4. The metric system should form one of the subjects of examination in 
the oomnetitiye examinations of the Civil Service. 

** 6. ^e tfroMflM should be ttsed as a weight for foreign letters and books at 
the Port Office. 

"6. The Committee of Council on Education should require the metric sys- 
tem to be taught ^as might easily be done by means of tables and diagrams) in 
all aohools receiving grants of public money. 

** 7. In the public statistics or the country quantities should be expressed 
in terms of the metric system in juxtaposition with tboae ot o\is Vfn^ «a vq%<^ 
gmted by the InternMtional Statistical Congreas. 
juTytJS/'"'*^^ ^^ ^^^'^ Parliament the use of the metnc «^i^«ca. ^^craNil 
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"9. The only wei^to and measures in nse shoold be tlie metrie and iin- 
perial, untQ thie metric has been generaUr adopted. 

" 10. The proriso in the 6th and 6tb William IT., cap. 6S, danse 6, alow- 
ing the nse of 'local and customary measures' in cases where iha ireaael 
employed 'is not represented as containing any amount of imperial measure 
or of any fixed local or customary measure heretofore in use, should be re- 
pealed as giTing facilities to evade the statute. 

"11. The d^Mrtment which it is proposed to appoint should make an 
annual report to Parliament." 

ACADEMT OF SCIENOES, PABIS. 

Thb following are the prize-questioDS proposed by this body at 
its last great annual meeting : — 1. Mathematics. — ^To disciiBS 
with care the observations of tides made in the principal ports of 
France, and compare them to the theory (3000f., papers to be 
sent in before the Ist of June, 1865) ; to re-examine the pbeno- 
mena of capillarity, and compare them to the results of calculntloii 
(3000f., 1st of April, 1864) ; to improve the geometrical theoiy 
of polyhedrons (3000f., Ist of January, 1864); to establish » 
complete and rigorous theory concerning the equilibrium of 
floating bodies (30C0f., 1st of July, 1864). 2. Mechimios.— To 
introduce some important improvement in the application of 
steam to the Imperial navy (6000f., 1st of November, 1868). 
3. Bordin Prizes. — On some question of optics, at the candidates 
ohoiee (3000f., 1st of July, 1864). To determine the direction and 
relative intensities of electric currents produced by various thenno- 
electrical substances (3000f., 1st of July, 1864). To effect some 
improvement in the mechanical theory of heat (3000f., 1st of 
July, 1864). 4. Natural Philosophy. — On the comparative 
anatomy of the nervous system of fish (3000f., 1st of September, 
1864). To study the changes effected during germination in tbe 
constitution of the tissues of the embryo asd perisperm (3300f., 
1st of April, 1864). On the production of hybrid animals by 
means of artificial fecundation (3300f., 1st of September, 1868). 
5. Medicine.— To trace the history of Pellagra (5000f., 1st of 
April, 1864). 6. Medicine and Surgery. — On the application of 
electricity to therapeutics (SOOOf., 1st of April, 1866). 7. Sur- 
gery. — On the preservation of members by preserving the perios- 
teum (the Academy offers 10,000f. ; the Emperor also 10,000f., 
1st of April, 1866). 8. Bordin prizes of 3000f. each, to be sent 
in before the 31st of December, 1863 : — On the distribution of 
the vessels of the latex in the organs of plants ; on the anatomical 
history of coral and other zoophytes of the same family ; on tbe 
structure of the stems of plants, with a view to determine their 
respective families. 

POEM AND MOTION OP WAVES. 

Propebsob W. J. M. Bankine has read to the British Associa- 
tion a paper ** On the Form and Motion, of Waves at and near the 
Surface of Deep Waters." This paper 'w«A«L%\imiii«rs ^3S.^^\i»tea% 
and results of a mathematical in^ea^gatioiv, VJkift ^«X«^ ^ -^Xas^ 
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iiAve been oommuDioated to the Hoyal Society. The investifirationB 
-of the Astronomer Royal and of Mr. Stokes on the question of 
irtmigfat- crested parallel waves in a liquid, are based on the supposi- 
tion that the displacements of the particles are small compared 
with the length of a wave. They proceed by a method of approxima- 
tion, which Mr. Stokes has carried furthest. Hence it has been 
very generally iuferred that the results of those investigations 
when applied to waves in which the displacements are considerable, 
.as compared with the length of wave, are only approximate. In 
the present paper, the auchor proves that one of those results, — 
via., in very deep water the particles move with an uniform anguUr 
velocity in vertical circles, where radii diminish in geometrical 
progression with increased depth, and consequently, that surfaces 
q( equal pressure, including the upper surface, are trochoidal, — is 
exact for all possible displacements, how great soever. The author 
firoTes further, that the centres of the orbits of the particles in a 
;giveo surface of equal pressure stand at a higher level than the 
jame particles do when the liquid is still, by a height which is equal 
to the height due to the velocity of revolution of the particles ; 
MTkd that, consequently, the mechanical energy of a wave is half 
■fltoal and half potential (half being due to motion and half to 
elevAtioii), and the destructive power of a wave is double of that 
due to the motion of its particles alone. The hydrostatic pressure 
«t each individual particle during the wave- motion is the same as 
if the liquid were still. In an Appendix to the paper is given the 
investigation of the problem, to find approximately the amount of 
the pressure required to overcome the friction between a trochoidal 
WKve-surfaoe and a wave-shaped solid in contact with it. The 
jipplieation of the result of this investigation to the resistance of 
ships was explained in a paper read to the British Association in 
1861, and published in various engineering journals in October of 
tlunt year. — AtliencBum Report, 



CONFOBMATION OF THE ALPS. 

Pbofessob Tyndall, in his very able paper, in the PJiUoaophical 
Mmffazine, No. 161, arrives at the following conclusions, after 
Jbaving, during the last seven summers, viewed the Alps from many 
commanding points : — 

It is, then, perfectly certain that all this mountain region was 
held by ice, enormous as to mass and in incessant motion. That 
.sach an agent was competent to plough out the Alpine valleys 
cannot^ I think, be doubted ; while the fact that during the ages 
which must have elapsed since its disappearance the ordinary de- 
nuding action of the atmosphere has been unable, in most cases, to 
•obliterate even the superficial traces of the glaciers, suggests the 
incompetence of that action to produce the same ef[<&ct. TVa.\>>(!^% 
gh^aers have been the real excavators, eeema to ra^ W -mox^^ft^ 
MJe than the Bapposition that they merely ^WeOi n«\V3% ^\&.^ 
Md beat prevhualy formed by water denudaWoix. li[A'e«^ ^^o^ 
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€shoio9 lies between these two suppositions : shall we assume that 
the glaciers filled valleys which were previously formed by what 
would undoubtedly be a weaker agent ? or shall we conclude that 
they have been the excavators which have furrowed the uplifted 
land with the valleys which now intersect it ? I do not hesitate to 
accept the latter view ; and this view will carry us still further. 
According to it the glacier is essentially self-destructive. The more 
deeply it ploughs the surface of the earth, the more must it retreat. 
Let the present Alpine valleys be filled to the level of the adjacent 
ridges, and vast glaciers would again start into existence; but 
every one of these valleys is a kind of furnace which sends draughts 
of hot ail* up to the heights, and thus effectually prevents the 
formation of ice. While standing on the summit of the Grauhaupt 
a week or two ago, I was perfectly astonished at the force with 
which these gusts of heated air rose vertically £ix)m the Val du Lys. 
Marked by the precipitated vapours which chanced to be afloat at 
the time, the vertical gusts were often as violent as the draught 
firom a factory chimney. Thus, given the uplifted land, and we 
have a glacial epoch ; let the ice work down the earth, every foot 
it sinks necessitates its own diminution ; the glaciers shrink as the 
valleys deepen ; and finally we have a state of things in which 
the ice has dwindled to limits which barely serve as a key to the 
stupendous operations of a bygone geologic age. To account 
for a glacial epoch, then, we need not resort to the hard hypothesis 
of a change in the amount of solar emission, or of a change in the 
temperature of space traversed by our system. Elevations of the 
land, which would naturally accompany the gradual cooling of the 
earth, are quite competent to account for such an epoch ; and the 
ice itself, in the absence of any other agency, would be competent 
io destroy the conditions which gave it birth. 



CONNEXION BETWEEN EABTHQUAKES AND MAGNETIC DISTUBBANCES. 
BY DB. J. LAMONT. 

On the 26th of December, 1861, at 8 o'clock in the morning, as 
I was recording the position of the magnetic instruments (of which 
there are six in the magnetic observatory — two for declination, 
two for intensity, and two for inclination), I observed on all the 
instruments an unusual disturbance, consisting in the fiskct that the 
position rapidly and irregularly increased and then decreased by 
several divisions, and at the same time a vibration in a vertical 
direction took place. The vibration (}f the needles only lasted a 
short time ; but the rapid alterations of the position continued, 
although diminishing in intensity, till about half- past 8. A few 
days afterwai'ds, news arrived that at exactly the isame time at 
which the above was observed, an earthquake in several parts of 
Greece bad produced great devastation^ 
Sere ia a new proof, not only tYiaV. \\ie coTk!c\]fia\^tA '^Vveb. an 
earthquake producea are felt at groat d\^&nc«&t\raL\.^i^\.Vix^VsN«^ 
wbicb produce the earthquake also modaJ^ ^iJiaa toA^CDs^sm. ^S.^'fe 
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eiulh in a certain degree. The modifications doubtless consist in 
the fact that an earth-current is producedy which has also been so 
far confirmed, in the above case, by the fact that the arrangements 
at this observatory for observing the earth-current exhibited 
umisaal activity at the time mentioned. 

It is very remarkable that the earthquake which occurred in 
Greece on the 18th of April, 1842, produced a similar action, while 
liitherto no action has been perceived from other earthquakes 
often at less distance. — Pogoreudorff's Annaleiif January, 1862 ; 
FkUowphical Magazine, No. 157. 



MAGNETIC PHENOMENA IN RUSSIA. 

A KOTios has appeared in a foreign journal of certain very re- 
markable Magnetic Phenomena which were observed in Russia. It 
appears that while making a survey with pendulum experiments 
in the neighbourheod of Moscow, the officers employed were sur- 
prised by finding a marked inclination of the pendulum towards the 
ci^. With a view to obtain data for comparison, the observation 
was repeated at another station some miles distant, and after- 
wards at others, until an entire sweep had been made round the 
region, as it may be called, of the ancient capital of Muscovy. 
But in every instance the result was the same — an attraction, so 
to speak, of the pendulum towards the city as to a focus. The 
reeolt is so anomalous, that mathematicians are at a loss to account 
for it ; and it is partly in the hope of eliciting further informa- 
tion ^at we publish these particulars. We should like to know at 
what distance from Moscow the observations wei'e made. Geologists 
might then be questioned as to the nature of the strata within the 
circum-perambulated area. Meanwhile this focal attraction remains 
a very curious subject of speculation. — Atkencetmi, 



THE COSMICAL FEATURES OP TERRESTRIAL MAGNETISM 

Formed the subject of the Eeade lecture, delivered in the Senate 
Hotne of the University of Cambridge in May last by General 
Sabine, so renowned for his labours in this department of science, 
who has devoted very much attention to it ever since his voyage to 
the Arctic Regions in 1819, and who has been mainly instrumental 
m the establishment of observatories in different parts of the globe 
espooially devoted to the recording of magnetic phenomena. These 
records have been published from time to time at the expense of 
the Government, under General Sabine's superintendence, and now 
have led to remarkable generalizations, which are set forth in his 
lecture (printed in the Philosophical Magazine), which is a valu- 
able remmS of the progress of magnetical research. We have only 
space here to indicate the interesting topics treated of. — ** The 
existence of periodica] Jaws discoverable in the uieam cfi.ex:X«\ C3»\^^ 
Jtuger magnetic diaturbanoea,'^ (first anBOunced Va \%b\\\ ^^'^SVkfe 
ttxMenoe of a periodical yariation in tbe magnAV»\o ^Yi\wfVs«^<3» 
otOooidiDg m period and epoch with the variatioii m twv!a«»»1 '"^ 

i2 
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magnitude of the solar spots/' announced by M. Schwabe ; "The 
semi-annual inequality in the diurnal variations of the declination ;*' 
and ' ' The solar and lunar diurnal variations. " All these have been 
closely studied, and all tend to show a remarkable cosmical con- 
nexion between the sun and moon and magnetic variations observed 
on the earth. 



MAGNETISM OP IRON SHIPS. 

Mr. F. J. Evans has read to the British Association papers 
by Mr. A. Smith and himself conjointly, " On the Three RepKois 
of the Liverpool Compass Committee, and other recent Publica- 
tions on the same subject," — undertaken at the request of the 
British Association. The papers included were severally by the 
Astronomer Royal, the late Dr. Scoresby, and Capt. Johnston, 
B.N. , on the deviation of the compass and the magnetism of iron 
ships ; as also contributions in the same field of inquiry by the 
reporters. After a general review of the formulae employed and 
recommended, the Report states that the first and most important 
general result which is derived from all the observations recorded 
in these works, and from many more which have not been published, 
is that the observed deviations of the compass are represented by 
the formalsB derived from Poisson's theory with a correctness which 
is within the limits of error of observation. After bearing testi- 
mony to the practical and scientific knowledge brought to the 
subject by I he secretary (Mr. Rundell) of the Liverpool Compass 
Committee, and the amount of industry and zeal which have given 
to the three Reports published the highest possible value, it is 
considered that the results of their extended and varied observa- 
tions lead to definite conclusions which may nearly, to the full 
extent, be accepted as being now established. Among these 
are — 1. That the magnetism of iron ships is distributed according 
to precise and well-determined laws ; 2. That a definite magnetic 
character is impressed on every iron ship while on the building slip, 
which is never afterwards entirely lost ; 3. That a considerable 
reduction takes place in the magnetism of an iron ship on first 
changing her position after launching, but afterwards that any 
permanent change in its direction or amount is a slow and graduid 
process ; 4. That the original magnetism of an iron ship is con- 
stantly subject to small fluctuations from change of position, arising 
from new magnetic inductions ; 5. That the compass errors 
occasioned by the more permanent part of a ship's magnetism may 
be successfully compensated ; and that this compensation equalizes 
the directive power of the compass-needle on the several courses on 
which a ship may be placed. On the effect of heeling, a consider- 
able body of evidence is collected : the most important practical 
result. Ha to the amount of the heeling error, is the great amount 
io which it reaches in certain sh\ps andm ceT\aMi"VQ«vVAOT»\ft.\fc% 
ship, several examples of even two de^t^a ol Oa»xv^^ l«t wj» 
de^rree of heel being recorded. T\ie T^^^^t^. ^c?fli\a \» wi\a&sx 
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danderata : — 1. That in the construction of iron vessels, regard 
shoald be had to the providing a proper place for the compass ; the 
present difficulty being to reconcile this with the requirements of 
omstmction and of working the vessel. 2. That for throwing 
light on the points which are still obscure, the complete magnetic 
histoiy of some iron vessels in various latitudes should be known : 
this might be accomplished by observations of durations, and hori- 
soDtal and vertical force, made at various fixed positions, in some 
new iron vessel^ in an extended voyage in both hemispheres. 

The Astronomer Royal wished to say that as regarded the two 
ships alluded to in the Report whose magnetism it bad been stated 
be had investigated, at that time absolutely nothing was known of 
the distinction so necessary to be attended to between permanent 
magneUsm and the magnetism induced both by the change of 
position of the ship and the action of the sea upon her ; and the 
|>lfttes famished to him for examination were found to be so various 
lo the permanent magnetism they had acquired from the various 
processes, as rolling, cutting, punching, &c., through which they 
bad passed, that he had been led to suppose that this must, in the 
likdp, mark every other cause of magnetic change. 



ATMOBPHEBIO BEFBACrTION. 

Pbofessob Challis has communicated to the British Assooia- 
tion a paper, on the effect of the Atmospheric Refractions of the 
san, moon^ and planets, in which reasons were given^ &om the 
results of calculationPyfor inferring that the moon has an atmosphere 
of veiy small extent^ the effect of which is perceptible in the occul- 
tatton of a star, because, by reason of the^refraction of the atmo- 
sphere, the star would disappear, and re-appear when the line of 
vision was within the moon's apparent boundary. The same 
result would be obtained from a solar eclipse. The apparent 
diameters of the planets will, for like reasons, be augmented by the 
effect of refraction; and on account of the great distance of these 
bodies from the earth, the eclipse of a satellite will take place as 
soon as the visual ray is bent by the interposition of the atmosphere. 



THE ATMOSPHEBK IN BELATION TO ASTBONOMT. 

M. Radau, having been called to account for saying in the 
Cosmos that a very dry Atmosphere is not favourable to Astro- 
nomical Observations, supports his statement by quotations from 
eminent authorities. Arago says, ** When the atmosphere is very 
diy, telescopes work badly ; but when it is charged with moisture 
the images of the stars have a remarkable neatness." Father 
Seoohi, of Rome, says that the best evenings are these with a 
"disoreta umiditk." M. D*Abbadie, in his " G^odeaied*Eth\o^\< ' 
asjv of a oertAia evening, ** Atmosphere &dm\T«\>\3 tsvcasXi, '^Xo.^ 

ianre in Mtbiopia, and very favourable to dc^iicnX^ c^awt^^Jaswa^ 

—lUu^rated Zondon News, 
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THE earth's ATMOSFHKBB. 

Pbofessob Ghallis has read to the British Associatkm a paper 
to show that the Earth's Atmosphere is of limited extent, and 
reasons were adduced, in the absence of data for calcolating the 
exact height) for concluding that it does not extend to the moon. 
It was argued on the hypothesis of the atomic constitution of 
bodies, that the upward resultant of the molecular forces on any 
atom, since it decreases as the height increases, must eventually 
become just equal to the force of gravity, and that beyond the 
height at which this equality is satisfied, there can be no more 
atoms, the atmosphere terminating with a small finite density. It 
has been generally supposed that the earth's atmosphere is about 
70 miles high, but on no definite grounds, and the estimates of 
the height have been very various. Against the opinion that it 
extends as far as the moon, it was argued, that, as the moon 
would in that case attach to itself a considerable portion by its 
^^vitation, which would necessarily have some connexion with 
the « rest, there would be a continual drag on the portion more 
immediately surrounding the earth, and intermediately on the 
earth itself, which would in some degree retard the rotation on its 
axis. Hence, if, as there is reason to suppose, the rotation be 
strictly uniform, the earth's atmosphere cannot extend to the 
moon. The author also stated that if by balloon ascents the 
barometer and thermometer were observed at two heights ascer- 
tained by observation, one considerably above the other, and both 
above the region in which the currents from the equator influence 
the temperature, data would be furnished by which an approxi- 
mate determination of the height of the atmosphere might be 
attempted. 



"t 



PRESSURE OP THE ATMOSPHERE. 

M. Kreil, the eminent Austrian meteorologist, has laid before 
the Academy of Sciences at Vienna the results of his researches 
on the changes of the Atmospheric Pressure during long periods, 
based on data obtained from meteorological observations regularly 
kept at Milan for more than ninety years, at Vienna during eighty- 
seven years, at Prague since 1800, and at the Abbey of Kremsmun- 
ster for forty years. Besides the daily and annual variations, the 
atmospheric pressure undergoes others at long periods, of which 
one coincides with the proximity of the summer solstice. During 
the first twenty years of the cycle of observations, commencing 
in 1770, the pressure was more intense in July than June. The 
contrary was the case in the three following years. From 1820 to 
1850 the maximum fell in July, but since 1851 the mean of pres- 
sure has been the same in June and July. The mean of January 
imdergofis the same amount of ascending regular variations, alter- 
n&tiDg in periods from ten years to twenty yewca, A.\ava^ %. T^eriod 
of ninety years. The variations o£ J\i\y ioWovj \i5aftii«.^ftfA^l 
sixty years, those of January a period o£ twenty ^ew*— ^ ^^\«t- 
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mined by the examinations of the above-named observations. 
During the first thirty years of the present century the atn|o- 
s|^eric pressure has remained nearly constant ; it has diminished 
during the following twenty years, and has become constant during 
the hit ten years. M. Kreii thinks that in the present state of 
our knowledge attempts to explain these phenomena would be 
premature. — Illustrated London News, 



ATMOSPHERICAL TEMPERATURE. 

Dr. Balfour Baieie, in some Observations made on the West 
Side of Tropical Africa, says : — 

" According to observations which I have made pretty regularly 
since 1857 in Mipe^and at the confluence of the Kwora and Binuwb, 
the coldest period during the twenty-four hours is from fifteen 
minutes to an hour after sunrise. 

•* With a very few exceptions, the thermometer always falls 
just after sunrise, from 0°*2 to 2*. If the thermometer be read 
about fifteen or twenty minutes before sunrise, and then at sun- 
rise, it will be found to have risen from 0^'5 to 1®, but fifteen or 
twenty minutes later it will be found to have fallen again. For 
example, this morning at 5h. 45m. a.m. the thermometer was 
75* ; at sunrise it was 76*, and at 6h. 30m. it was again 75°. 

'* Another constant rule is, that the lower the thermometer the 
more certain is this fall after sunrise, and the greater its extent. 
In December and January the mornings are very cold, the ther- 
mometer sometimes showing 60°, and even 58°, and it is then that 
the fall after sunrise is most marked. During the rain-season the 
temperature is more equable, less in extremes, and then this fall 
is much less, sometimes scarcely perceptible. As far as I have 
observed, the fall is greater after sunrise the farther north we go, 
and is more marked on high than on low lands. In December 
and January I have seen the thermometer range more than 40^ 
daily. From June to October the range seldom ekceeds 15° or 
16° daily. 

** During 1860 and 1861, the temperature of Tornado rain, 
whether by night or by day, was rarely below 70° or above 72°. 
Tornadoes are from N.E. to S.E. Eain coming from the S. W. 
is generally rather warmer. — Edinh. New Philos, Journal, No. 82. 



NOCTURNAL RADIATION. 

Professor Marcet has communicated to the Philosophical 
Magazine, No. 151, certain " Experiments on the Comparative 
Efiects of Nocturnal Kadiation from the Surface of the Groimd 
over a large Sheet of Water," whence he considers the following 
conclusions may be safely drawn : — 

1. The gradual increase of temperature occurring on ascending 
throa£^b the lower strata of the atmosphexe, ^\l\0[i ^y^^^^^e^ 
constantly to prer&U on land about and «ki\.«t «aiaa^H», Sa 'W!^* 
apparent above a large surface of water. 
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2. The immediaie yicinity of a large sheet of water is gufiUneiii. 
to modify to a considerable extent the effects of the noctomal 
radiation of the earth, and thereby materially diminish the 
increase of temperature observed under ordinary circumstanoes 
on ascending above the surface of the ground. 

3. One cannot help being struck by the great differenoe 
(amounting to between 2 and 3 Centigrade degrees) constantly 
observed between the temperature of the atmosphere a few feet 
above the ground, and that of the air at the same height above a 
large sheet of water. 



DISTRIBUTION OP FOG. 

A FAFEB has been read to the British Association, *' On the 
Distribution of Fog round the Coasts of the British Islands,*' by 
Dr. Gladstone. Certain conclusions on this subject, foimerly 
arrived at by the author, had been re-examined by means of 
additional returns from the meteorological journals kept at all the 
stations belonging to the three general lighthouse authorities in 
England, Scotland, and Ireland, and some returns lent him from 
the Royal Observatory. These afforded confirmation of the 
greater uniformity of distribution of fogs over the surface of 
the sea than on land, of their great prevalency where the south- 
west wind from the ocean strikes upon high ground, of the com- 
parative infrequency of fog on the coasts of straits or portions of 
sea nearly surrounded by land, and other points previously noted. 
The returns also indicated that some years are much more foggy 
than others in nearly all localities ; that the same fog sometimes 
prevails over a large extent of country ; and that the frequency 
of fog differs very greatly in different months of the year, 
January, February, or March being on some coasts almost free. 
A generally- accepted means of distinguishing between "fog** 
and "mist" is a great desideratum. 



PROPAGATION OP SOUND IN THE AIR. 

Newton was the first to study the Propagation of Motion in 
the Atmosphere, and the solution which he gave still excites the 
admiration of geometers, and is termed by Laplace *'a monument 
of his genius." Sometimes, however, it does not entirely agree 
with experience ; for instance, it gives for the swiftness of pro- 
pagation a value of about a sUth below that given by observation. 
Since his time Lagrange, Euler, Laplace, Poisson, and other 
geometers, have occupied themselves with this problem with the 
view of either establishing the true mathematical theory, or dis- 
covering the cause of the difference between calculation and ex- 
perience. The subject has also been taken up by the eminent 
JOiAtbemabician Dubamel, who has laid & memovc >aft^ox^ \i\a «fisM^^ 
dates of the French Academy, gmug YAa caXcvi\»\Ao\«, ^\v«t^^ 
Jtearrivea At this singular consequence — *H\ia\.\*^^>i>M«'K^"^^<i«''«^^- 
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3 of sound in the air, supposing that there is no elevation of teni- 
jterature, is identical with that given by experience." The hypo- 
tfaeeis of an elevation of temperature, which appears so probable, an<) 
wiifclk comes so conveniently to the assistance of the theory, becomes 
a difficulty, and we find ourselves compelled either to demonstrate 
tbst this hypothesis is not legitimate, or to find a new and hitherto 
unknown cause which shall neutralize the effect. The memoir, which 
appears in No 1 of the new volume of tbe Comptes JtenduSf haa 
excited some little discussion among mathematicians, and com- 
ments by M. Clausius and others have appeared. M. Duhamel, 
however, maintains his position. ^Illustrated London News, 

BEGELATION OF SNOW- GRANULES. 

Pbofsssob Tyndall writes to the Philosophical Magazine, 
Ko. 154: — **I this morning (March 21) noticed an extremely 
interesting case of Eegelation. A layer of snow between 1 and 2 
inches in thickness had fallen on the glass roof of a small green- 
house, into which a door opened from the mansion to which the 
greenhouse was attached. Air slightly warmed, acting on tha 
glass surface from underneath, melted the snow in immediate 
contact with the glass, and the layer in consequence slid slowly 
down the glass roof. The inclination of the roof was very gentle, 
and the motion correspondingly gradual. When the layer over- 
shot the edge of the roof it did not drop off, but bent like a flexible 
body, and hang down over the edge for several inches. The con- 
tinuity of the layer was broken into rectangular spaces by the 
inclined longitudinal sashes of the roof, and from local circum- 
stances one side of the roof was warmed a little more than the 
other ; hence the subdivisions of the layer moved with different 
velocities, and overhung the edge to different depths. The bent 
and down-hanging layer of snow in some cases actually curled up 
inwards. 

"^araday has shown that when small fragments of ice float on 
water, if two of them touch each other, they instantly cement 
themselves at the point of contact ; and on causing a row of 
fragments to touch, by laying hold of the terminal piece of the- 
row you can draw all the ethei's after it. A similar cementing^ 
must have taken place among the particles of snow now in 
question, which were immersed in the water of liquefaction near 
the surface of the glass. But Faraday has also shown that, when . 
two fragments of ice are thus united, a hinge-like motion sets in 
when you try to sepai-ate the one from the other by a lateral push : 
one fragment might in fact be caused to roll round another, like 
a wheel, by incipient rupture, and the re-establishment of rege- 
lation* The power of motion thus experimentally demonstrated 
rendered it an easy possibility for the snow in question to bend 
itself in the manner observed. The lowermost granxxles, %\xV»^«Q\fc^\ft 
piv88vre when the support of the roof had been V\\.\v^xaw\i, tcJ^'i^ 
over each other without a destruction of conlmmVj, wA \^m"» 
enabled the snow layer to bend as if it were viacowa. TV^ ^ss«\fli^ 
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up was evidently due to a contraction of the inner surfiBMse of the 
layer, produced, no doubt, by the accommodation of the granules 
to each otlier as they slowly diminished in size." 



FREEZING OP SALINE SOLUTIONS. 

Dr. Bi^DORFF has shown that pure ice is formed by the Freeoog 
of Saline Solutions, and that some salts affect the freezing-point 
of the water ia which they are dissolved as anhydrous salts, 
others as salts containing water. M. Dufour tried to prove, in a 
paper which appeared simultaneously, that the ice which separates 
from a saline solution contains salt which separates in the solid 
form at the same time as the ice. The well-known fact, that the 
proportion of salt contained in ice so formed is always smaller 
than that contained in the original saline solution, and that it h 
smaller the slower has been the formation of the ice, is explained by 
M. Dufour by supposing that the remaining solution re-dissolves 
the salt which separates out with the ice. Experiments afford 
an additional proof that the salt contained in ice produced in this 
way is due to a portion of the solution adhering to it or being 
enclosed by it. — Philosophical Magazine, No. 167. 



PROPERTrES OF AIR AND WATER. 

^ Professor Frankland, in a lecture delivered by him at the 
Royal Institution, first treated of the extent and distribution of 
the Atmosphere as shown by a diagram, on which were represented 
the highest mountains of the globe and the greatest height attained 
by aeronauts — viz., about 5f miles, by Mr. Glaisher, in his late 
scientific balloon ascent. Prof. Frankland next proved that air 
has weight, and ascertained that air in a certain hollow sphere 
weighed about 200 grains, and stated that the weight of the air 
in the lecture-room was above a ton. The pressure and vis inertia 
of the atmosphere were shown by a number of interesting and 
convincing experiments by the aid of the air-pump, exhausting 
syringe, &c. The principle on which barometers are constructed, 
and their impoi*tant use in informing us of the varying pressure 
of the atmosphere, were duly considered. A small steam-engine 
was put in motion by the force exerted by compressed air when 
the pressure was removed ; and, by means of a model tube, the 
method by which the Pneumatic Dispatch Company propose to 
convey parcels was shown. The blue colour of the atmosphere 
the Professor attributed to its absorption of the other rays of the 
spectrum. To illustrate this, the electric lamp was employed to 
produce a beautiful spectrum, and exhibit, among other phenomena, 
the complementary colours, mountain peaks illumined by the 

■settiDg sun, the lurid sun in a dense io«, &c. — lllurtraled LouoKon 

JVetas. 
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DEW- BOW SEEN ON THE SURFACE OP MUD. 

Professor MacquobnEankinEj in the Philosophical Magazin€> 
No. 153, relates : — 

" There was seen to-day (February 13, 1862) bymjraelf and some other per- 
sona in this neighbourhood, a very beautiful phenomenon, of which the cause 
is obvious, and of such a nature that one would expect the phenomenon to 
occur fire<^uently ; but I do not remember to have yet seen any instance of it 
i^oorded in any scientific publication. I refer to a prismatically-coloured 
fayperboUc iris, or bow of the first order, exactly resembhng that sometimes 
ceen on a field of dewy grass ; but in tins case it was displaved on the 
moddy surface of a by-road near Olasgow, and on the less trodden parts of 
aa adjoining turnpike-road, throughout a distance of more than a mile. The 
time was between 12 h. 30 m. and 1 h. p.m. Greenwich mean time ; the morning 
L hazy, but the mist had cleared away, and the sun was shining 



brightly. 



i angular dimensions of the iris were obviously the same with those of 
anunbow of the first order ; its colours were complete from red to violet, and 
T«ry bright and distinct, especially where the mud was softest and moistest ; 
where a sheet of water, how thin soever, covered the mud, the iris vanished. 
"No trace of an iris could be seen on the grass, in the sky, or anywhere but on 
the Bind ; and on those parts of the turnpike-road where the mud had been 
modi disturbed no iris was visible. 

** The necessary conclusion from this appearance is, that the surface of the 
mod most have been thickly covered with globules of pure water* perfectly 
spberioal, and not in absolute contact with the mud, although resting on it ; 
but those globules must have been extremely minute, for they were invisible 
to the closest inspection with the naked eye." 



THE RAINBOW. 

There has been read to the British Association, a paper '*0n 
the Sapemumerary Bows in the Rainbow,'* by the Rev. J. Dingle. 
Tho author said he had investigated a method of approximating 
to the size of the drops of rain corresponding to any given position 
of ihd supernumerary bows produced by the interference of the 
two laminiferous surfaces proceeding froni each drop. It appeared 
from his tables appended to the paper that the size which Dr. 
Young (without giving his method of calculation) had assigned to 
the drops under certain conditions was within ^^h of an inch of 
the truth, and was more accurate than that assigned subsequently 
by Mr. Potter, whose method was not quite satisfactory. The 
snlject was interesting as illustrating the marvellous accuracy 
with which the operations of nature are carried out, and the 
delicate adaptation of our organs for discerning them. 



ARTIFICIAL RAINDROPS. 

M. Marcel de Serres has sent to the French Academy of 
Sciences a specimen of clay on which he had produced, by means 
of- an Artificial Rain, impressions similar to those of the ancient 
world figured and described by Sir C. Lyell and other geologists. 
The modem impressions differ from the ancient in being only con- 
cave farcies and not having any convex impTe8&\OTi&. '^^Vo^^aN*^ 
prodace the latter by varying the experiments. 
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KEW BABOMETEB. 

Mb. Glaisher has exhibited to the British Assodation a new 
Mercurial Barometer which had been designed and coostracted by 
Messrs. Negretti and Zainbra, for the purpose of checluDg the 
readings of the Gay-Lussac's barometer, which had been used in 
Mr. Glaisher's several late balloon ascents. The correctness of the 
readings of a Gay-Lussac's barometer at low pressure depended 
upon the evenness of the tube, and it is difficult to colligate so 
large a tube. Messrs. Negretti and 2^mbra selected a good tobe, 
six feet in length, attaching a cistern to its lower end. Meroniy 
was boiled throughout the length of the tube ; at the entranoe of 
the cistern was placed a stopcock, by which means any definite 
quantity of mercury could be allowed to pass from the upper half 
of the tube into the cistern, and its height in the cistern noted and ' 
engraved ; then a second portion, and so on. This process could 
be repeated. When the cistern was thus satisfactorily divided, the 
tube was cut in two, and to the upper half the cistern was joined ; 
a scale was attached to this portion, and the reverse operation was 
performed, — viz., allowing portions of the mercury to pass from 
the cistern into the tube, which could be regulated by means of 
the stopcock, aud thus the scale was divided. The process, in£M)ty 
is using the tube to graduate itself. In carriage, the stopoodc 
locks the mercury in the tube. This instrument was used, and 
acted well on the extreme high ascent. 



ANEROID BAROMETER. 

There has been read to the British Association a paper " On 
the Performance, under trying circumstances, of a very small 
Aneroid Barometer," by Mr. G. J. Symons. This instrument, 
which the author exhibited, had been worn constantly by him 
recently while at sea in rough weather, while riding and driving 
over roadless districts in the Orkneys, and also on several occasions 
when rough climbing and severe jumps had been necessary ; he 
therefore presumed he might reasonably conclude that it had been 
fully tried. It had been tested before, during, and after the voyage, 
and had in each case given the same result when compared with 
mercurial standards. Mr. Symons, therefore, considers that much 
credit is due to the makers (Negretti and Zambra) for producing 
so strongly-made and accurate an instrument of the very small 
size of two inches diameter and three-quarters of an inch thiok. 



COMPRESSD GAS FOR BAROMETRIC PURPOSES. 

Dr. I. AsuB has read to the British Association a paper sug- 
gesting the use of Compressed Gas applied on a new principle to 
the elevation of a column of liquid for Barometric Purposes. He 
proposed to produce aa invariab\e amo\xB\> o^ com^ft^aaioci oC fas 
for this purpose by means of aninvanaVAa N9e\^\. <»m\.'t«KaittVBL%k 
vacuum a miniature gas reservoir careiuU^ Ttt«Aft«SiI-^^^'tV3 ^g^da&%. 
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The pressure of the air and that of the column of liquid would 
-then vary inversely, and by emplo3ring water or oil in the tube the 
flame amonnt of variation in the height of the column might be 
obtained by this contrivance in a tube 42 inches long, as it is at 
present obtained with the water barometer having a tube of 34 feet 
in length. Dr. Ashe also proposed the employment of a bulb, 
with a Yery minute aperture at the top of the barometer tube by 
which to permit the necessary access of air to the top of the 
column of liquid ; the advantage of this contrivance would be the 
prevention of constant and but momentary variations in the height 
of the column of liquid, owing to the passage of momentary ascen- 
•hre gasts, which would otherwise cause such constant oscillations 
» to render so sensitive an instrument valueless. 



CYCLONE THEORY OP STORMS. 

Mb. S. a. Rowell, in a paper read to the British Association, 
cbjeets to this theory, as follows : — ^Admitting that the winds in 
storms do at times take a more or less circular course, and that 
whirlwinds may sometimes occur during storms, I believe that these 
aie only occasional and minor phenomena in storms, and not the 
fltorm itself, as represented in the Cyclone Theory. I object to the 
Cyclone theory on the grounds, that it is opposed to ,ali the known 
natural laws which affect the condition of the atmosphere, as I 
believe it is impossible that a disc of some hundreds of miles in 
diameter, but of a mere mile or so in thickness, of air lighter than 
the general atmosphere, could make its way for days and days in 
tncceision through the densest part of the atmosphere, — that the 
evidence in support of the theory is insufficient (this I shall attempt 
to show by the aid of diagrams from Keid's Law of Storms, and 
a general reference to works of the kind), — and that the pheno- 
mena of the (so-called) Cyclone storms may be otherwise accounted 
for. 



DISINTEGRATION OF STONES. 

Professor J. Thomson has read to the British Association a 
paper '* On the Disintegration of Stones exposed in Buildings and 
otherwise to Atmospheric Influence." Pro£ Thomson having first 
goarded against being understood as meaning to assign any one 
aiiigle cause for the disintegration of stones in general, gave reasons 
to show — 1st. That there may frequently be observed cases of 
disintegration which are not referable to a softening or weakening 
of the stone by the dissolving away or the chemical alteration of 
portions of itself, but in which the crumbling is to be attributed to 
a disruptive force possessed by crystalline matter in solidifying 
itself in pores or cavities from liquid permeating the stone. 2nd« 
7hBt IB the cases in question the crumbling 8bVf«^ ol >0[i« ^Nxsros^ 
wsbAO not aucb aa ia caused by the freeing oi ^%.\«t\ft.\nit«»> 
9vit»Ujoo(mn in the greatest degree at pVacea Vi ^\:\0a> Vs "^^ 
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joint agency of moisture and evaporation, salino substancas oki- 
ing in the stones are brought and left to crystallize. 8rd. That the 
solidification of crystalline matter in porous stones, whetber tikat 
be ice formed by freezing from water, or crystals of salts funawl 
from their solutions, usually produces di8integration,not,a8 haseom- 
monly been supposed, by expansion of the total volume of the liquid 
and crystals jointly, producing a fluid pressure in the pores ; but, 
on the contrary, by a tendency of crystals to increase in size when 
in contact with a liquid tending to deposit the same crystalline 
substance in the solid state, even where, to do so, they must push 
out of their way the porous walls of the cavities in which they are 
contained, and even though it be from liquid permeating these 
walls that they receive the materials for their increase. 



BALLOON NAVIGATION. 

Db. Isaao Ashe has read to the British Association a piq)er 
of suggestions on Balloon Navigation. He proposed a simple con* 
trivance by means of which the opening of the escape-valve should 
depend, when desirable, on the relaxation of voluntary exertion 
on the part of the aeronaut, so that in case of insenslbiUty 
occurring at great altitudes the valve should open spontaneously 
by means of a weight attached to its rope, thus obviating the 
danger to life incurred by Messrs. Glaisher and Coxwell in their 
recent ascent from Wolverhampton in consequence of their 
becoming insensible. 

Dr. Ashe also proposed the adaptation of screw propulsion to 
balloons, suggesting a very light screw, capable of elevation and 
depression through an angle of about 150 degrees, so as to be 
capable of being hoisted while the balloon should be on the 
ground, of being used horizontaUy as a propeller, or yertically 
underneath the car, to cause a temporary ascent, as for the purpose 
of crossing a mountain range without loss of ballast, or a descent 
without loss of gas. Such a screw, he considered, could be worked 
at small elevations — 2000 feet — by the exertions of the aeronaut^ 
and its advantages would consist in the conferring of definite 
direction and also of steering power, and in obviating the objection 
to hydrogen balloons, which consisted in the expense of the gas, as 
the descent could be effected without loss of gas. Hence smaller 
and much more mp lageable balloons might be constructed than 
those now used, und propulsion would be so much easier. Steering 
power being gained. Dr. Ashe hoped that a modification of shape 
might be found practicable, so as to present a minimum of 
resistance to the action of the screw. He proposed to steer by 
means of two small screws connected by a cranked axle placed at 
right angles to the axle of the propeller, and in front, so as not 
to interfere with the hoisting of the propeller. These steering 
screws should have their BpiralB turned tVie «Km« ^c^t^c^j^m, «sc4. 
by revolving them in one direcUon, ot \3;\^ twc«^ ^* \»2fikK)Rii3L 
m/^^ht be made to rotate vertacaWy, an im^ltk^^ >o^ ^»»nW«i. '!&» 
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dUagreeable rotation incident to balloons would also be thus 
obviated. 

Dr. Ashe likewise suggested the employment of balloons in 
inyetftigating aerial curreutfi, and for the exploration of unknown 
continents, as Australia and Africa. Water, the great desi- 
deratum in such explorations, could be observed from an elevation 
when it would otherwise be passed by unobserved, and, a descent 
being effected, its position might then be taken by observation, 
and marked for the guidance of foot explorers. Similar remarks 
would apply to the discovery of the easiest routes by means of 
balloon observations. 



SCIENTIFIC BALLOON ASCENTS. 

Mb. Glaisheb has described to the British Association the 
eight Scientific Balloon Ascents recently made by him. He first 
said : all philosophical inquiries carried on near the surface of the 
earth are of necessity fully within its influence, and, consequently, 
of Biany disturbing causes. All experiments thus conducted are 
affected by radiation ; conduction and reflection of heat ; of 
reflection of rays of light, of currents of air, of the effect of 
large or small evaporating surfaces on the one hand, or of large 
or small condensing surfaces on the other ; and of many other 
disturbing causes, all of which are sources of error, and from the 
effect of which we cannot escape even by going to the top of the 
highest mountains. By no other means than by the use of the 
balloon can we free ourselves from these disturbing influences ; 
and the question has often been asked, particularly since the 
formation of the British Association, whether or not the balloon 
affords a means of accomplishing with advantage the solution of 
many questions in physics which are seriously affected by them ? 
— wheUier, for instance, delicate and accurate observations can be 
made by these ? — whether an observer in such a position can be 
at his ease, so as to be able to observe as well as on the earth ? — 
whether these observations can be made with tolerable safety to 
himself, ^c. ? To answer these questions, it was necessary to 
ascend in a balloon ; and it seemed to Mr. Olaisher that their 
solution was well worth the venture. 

He then detailed the objects of the experimenta as follows :— The primary 
dejects of the experiments were — the determination of the temperature of 
the tat and its hygrometric state at different elevationtV-w) to 5 xniles. The 
seoondary objects were— to compare the readings of an<>aneroid barometer 
with those of a mercurial barometer up to 5 miles ; to determine the electrical 
state of the atmosphere; to determine the oxygenic condition of the atmo- 
sphere by means of ozone papers ; to determine the time of vibration of a 
XBAgnet on the earth and at different distances from it ; to determine the 
temperature of the dew-point by Daniell's Dew-point Hygrometer and Reg> 
namrs Condensing Hygrometer, and by the use of the dry and wet bulb 
thennometers as ordinarily used, Jtind by their use when under the influence of 
th« aspirator, so that considerable volumes of air were made to paaa o\«£ \ms^\v 
bnlbs at different elerationa, aa high as possible, but paTl\c\]l«xVv \£g \a ^^ucao 
be(iAt8 where man may be readent, or where troopa m&y \>ft\o^«^Aa>,«^^sv 
ftft«i(g4 land* and piatos of India, with the view ff awierV«aaTi% ^\«Jt «s«i- 
Mdencemsy be placed in the use of the dry and wet \)>ift> \.Yi«mo\afc\«t% ^^» 
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those derations by comparison with those found directly hy Danldl's and 
BQB;naalt*8 Hygrometers, and also to compare the results as found hf the two 
hjfrrometers t^ether; to collect air at different elevations; to note the height 
and kind of clouds, their density and thickness at different delations ; to 
determine the rate and direction of different currents in the atmosphere, if 
possible ; to make observation on sound ; to note atmospherical phenomena in 
general, and to make general observations. The instruments used cooasted 
of mercurial and aueroid barometers ; diy and wet bulb thermometers, also 
an exceedingly sensitive thermometer; Daniell's Dew-point Hygrometer; 
Beenault's Condensing Hygrometer ; solar radiation thermometer ; maximum 
ana minimum thermometers ; a small magnet for horizontal vibrations her- 
metically sealed, and exhausted glass-tubes; ozone test-papers, &c. All the 
instruments were constructed by Messrs. Negretti and Zambra, excepting the 
mercurial barometer, which was entrusted to Mr. P. Adre, of London. 

He then detailed the instruments, the observing arrangements and the 
circumstances of the ascents, of which three were made from Wolverhampton, 
on July 17, August 18, and September 5 ; four from the Cryst^ Falaee, via., 
on July 30, August 20, September 1, and September 8 ; and one from Mill 
Hill, near Hendon, where the balloon had fallen the night before, and where 
it had been anchored during the night. In the ascent on July 17, a height of 
26,177 feet was reached ; and in the descent a mass of vapour of 8000 feet in 
thickness was passed through, so dense that the balloon was not visible from 
the car. In that of August 18, an altitude of 11,500 feet was attained; then 
the balloon descended to 3200 feet: then ascended to 23,400 feet, where a 
■consultation took place, and it was decided not to go higher, as clouds of im- 
known thickness and moisture had to be passed tm'ough. In the ascent on 
August 20, the air was almost calm ; the balloon for a long time hovered over 
the Crystal Palace, and then over London, whilst it was lighted up, where 
they seemed to be destined to remain all night ; finally, went above the doada, 
and came down at night near Hendon. The balloon was then anchored for the 
night, the lower valve being closed with the hope that the gas would be 
retained. Before sunrise, on August 21, all the instruments were replaced 
and the balloon left the earth : it was a warm, dull, cloudy morning ; olonds 
were reached at the height of 5000 feet ; the light'rapidly increased, and gra- 
dually the balloon emerged from dense clouds into a basin surrounded with 
immense black mountains of cloud, rising far above ; shortlv afterwards thrae 
were deep ravines of ^and proportions below, bounded with beautijfld enrved 
lines. The sky was blue with cirri. The tops of the mountain-like olonds 
became silvery and golden ; at the height of 8000 feet we were on their levd, 
and the sun appeared flooding with golden light idl space for many degrees 
both right and left, tinting with orange and silver all the remaining apace. It 
was a glorious sight. As the sun's rays fell on the balloon we rose more 
rapidly, each instant opening to us ravines of wonderful extent, and present- 
ing elsewhere a mighty sea of cloud. Here there were shinine maaaee in 
mountain chains, some rising perpendicularly from the plains, dark on one 
eide, and silvery and bright on the other, with summits of dazzling whiteness ; 
some there were of a pyramidal form, a large portion undulatory, and in the 
horizon Alpine ranges bounded the view. A height of nearly tluree miles wae 
reached. On September 1, when at the height of three-quarters of a mole 
over London, the whole course of the river Thames was visible from its 
mouth ; and parallel to it, and bounded by its banks, a cloud or fog-baiJc 
extended the whole distance, following all its sinuosities. For half an boor 
before the descent, near Woking, in Surrey, the bidloon was under one stra- 
tum of cloud and above another ; the upper surface of the latter was remarked 
as bluish white, the middle portion the pure white of the cumulus, and the 
lower surface a blackish white, and from which rain was falling on the earth. 
The balloon descended to a height of 1300 feet, but still above these olonds. 
It was afterwards learnt that rain had been falling from theee clouds all the 
afternoon. 

On September 6, the balloon ascended from Wolverhampton : at 89,000 

feet from the earth Mr. Glaisher became insensible ; the balloon still ascended 

to fblly the height of 35,000 feet or %,QQ(^ foet^ vend -ma.^ have cone even 

higher, Mr. Olaisher recovered his couBCvoxMiieaa on dL<Mn«i^^Qai^, ^\des& ^ 

^bout the «ame height as he lost it on aacend^^. 
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TIm author had prepared and exhibited diagrams showing the path of;^e 
ImDooh and temperatures of the air at different elevations for eaoh ascent, and 
fzCenahre tables of all his observations. From these he deduced the following 
taUe, sbowine the mean temperature of the air at every 6000 feet of elevation 
above fhe level of the sea in each high ascent :— 
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The results on July 17 are perfectly anomalous. Up to 10,000 feet the 
' ' . - . -J. ^^, « 



> accords with the other days of experiments j but from 10,000 feet 

tl» xeaolts are perfectly surprising, and continue so up to more than 20,000 
ftfl. Above 25,000 feet th^ are again accordant. If we suppose that up to 
10^000 fset and again at 25,000 feet the results are not abnormiQ, by contmu> 
iag tiie onrve ioining these two portions, and then reading, we should have the 
ISNlowing readings :— viz., at feet the mean temperature was 61°'2 ; at 5000 
fMft,9Sf*^; at 10,000 feet, 27*>-5 J at 16,000 feet, 22°7j at 19,500 feet, 20P0; 
at 10,000 feet, 10<>-5 ; at 25,000 feet, lO^'S. Then the measure of disturbance 
vponld be as follows :— At 10,000 feet, 0^*6 in excess ; at 15,000 feet, 8°-3 in 
aat&Ui at 10,500 feet, 22^*2 in excess.; at 20,000 feet, 13°-5 in excess: at 
KjOOO feet, 0^3 in defect. The numbers in the last column of the table show 
that the average decrease of temperature in the first 5000 feet exceeds 20°, 
aadia the next 6000 feet is but little more than 10**. The numbers in the 
lotvott liiie of the table show that the average decrease of temperature for 
2UX)0 feet is 61° nearly. From these numbers it seems that two-fifths of the 
wma decrease of temperature in 5 miles takes place in the first mile, and 
therafore that the decrement is not uniform with the increment of elevation. 
Tha author then discussed the observations up to 1 mile in all the eight ascents. 
ThataUle on next page shows the mean temperature of the air at every 1000 feet 
up to 6000 feet on the days of the bidloon ascents. 

"From, this table we learn that the mean decrease of temperature of the air 
exoeeds 21° for the first mile, and from the last column that the rate of the 
daereeae of temperature in the atmosphere is not uniform up to 5000 feet. 
These results are based upon observations including clear and cloudy states of 
tha akj : in tiie farmer the differences would be larger, and in the latter they 
would be smaller. The author then spoke upon the electricil «\.»X,q o^ >Xv« wn , 
wfaidi he foand charged with poaitire electricity, decreasing va «xiio\inX> Vv^ 
eSfwmiion. With respect to ozone, he said none "waa ahowu Vxl V\\q «wt^«t 
asaeats, bat that large quantitiea were shown in the Utter, wad «L\\.t\>oxxV«d ^^ 

K 
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rinthefonnertobadp^^. He remarked, that dJmfaMiwd pi MWurii 
exeroiaea a very different inflaenoe upon different indindoala. dapiadiiBf 
probahJIj apon temperament and organization ; that the effect of Inpt. etavft- 
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tion was different upon the same individual at different times ; that the time 
of vibration of a magnet was somewhat longer at high elevation than on tbft 
earth ; that different notes and sounds pass more readily through the air than 
others, instancing that the barking of a dog can be heard two miles high, and 
the shouting of a multitude not one mile. 

The author concluded his paper with the following remarka :— These ei|^t 
ascents have led me to conclude, First, that it was necessary to employ ft 
balloon containing nearly 90,000 cubic feet of gas ; and that it was impoawWe 
toget so high as 6 miles, even with a balloon of this magnitude, unlets car- 
buretted hydrogen, varyin|f in specific gravity from 370 to 340, Iwd bem sup- 
plied for the purpose. It is true that these statements are rather conflicting 
when compared with those made by one or two early travellers who profesaea 
to have reached some miles in height with small balloons. But if we reooUeot 
that at 3| miles high a volume ot gas will double its bulk, we have at onee a 
ready means of determining bow high a balloon can go ; and in order to rea<^ 
an elevation of 6 or 7 miles it is obvious that one-third of the capacity of ikd 
balloon should be able to support the entire weight of the balloon, indusiTeof 
sufficient ballast for the descent. The amount of ballast taken up affords 
another clue as to the power of reaching great heights. Gajr-Lussao s ballssts 
as before mentioned, was 33 lb. Bush and Green, when their barometers, as 
stated by them, stood at 11°, had only 70 lb. left; and this was oonsidsrad 
sufficient playing power. We found that it was desirable to reserve 600 ot 
600 lb. ; aad although we could have gone much higher by saving less, stiU on 
every occasion it was evident that a large amount of ballast was mdispensable 
to regulate the descent and select a favourable spot with the nicest aoenrsoy. 
Secondly, it was manifest throughont our various journeys that exoessiTe 
altitude and extended range as to distance are quite incompatible. The 
readings of the instruments establish this ; and it has been pointed oat what 
a short time the balloon held its highest place, and how reluctantly it appeared 
to linger even at a somewhat less elevation. This was not owing to any lsBfc> 
age or imperfection in the balloon itself, for its efficiency has been well tested^ 
and it remained intact a whole uight without the least perceptible loss of gas. 
It has been stated by an aeronaut of experience that strong opposing enr- 
rents have been heard to produce an audible contention ana to sonna Hfcs 
the " roaring of a hurricane." Now, the only deviation we experienced from 
the most perfect stillness was a slight whining noise in the netting, and this 
only when the balloon was rising with great rapidity. The balloon itself, as it 
descends, flaps about occasionally ; but this occurs when it is. in a collapsed 
state, and very likely it whs under similar circumstances, and perhaps daring 
» rapid deaceat^ that the flapping of the lower part of the bdloon was mis- 
taken for a roaring wind. I may aVao stale \,\\a.t\,)ttei too ve^A'^-^ %&,<^«^t«d theory 

as to the prevalence of a settled west or nott\v-weaV.Nii\T\^^«A'RO\. «yoftjctaftA.\a. 

oar tripa ; nor was the appearance ol the upper axufawfe oi ^* d«sa^%'Q8aa>*k 
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to iwtfcMiih the tiMMj, tiiat the oloads assume a oonnterpart -of the earth's 
sarfiMe below, and rise or fUl like hills and dales. The formation of Tapoor 
akmg the oonrse, and daring an ascent Arom the Crystal Palace, has already 
been alluded to : this was a Yery remarkable demoniitration. 

The jpnncqMl results deduced from these observations may be briefly stated. 
That the temperature of the air does not decrease uniformly with height above 
the earth's surfoce, and that, consequently, more dacidation ui>on this point 
it required, particularly in its influence on the laws of refraction. That an 
aneroid barometer can be made to read correctly, certainly to the first place, 
and probably to the second place of decimals, to a pressure so low as 6 ioches. 
l^iat the humidity of the atmosphere does decrease with the height, with a 
wonderfblly increasing rate, till at heights exceeding 6 miles the amotmt of 
aqneous rapour in the atmosphere is very small indeed. That we now can 
answer the question I put in my openiag remarks, and can say that observa- 
tions up to three miles high, eyen of a deucate nature, can be made as comfort- 
•Uy in a balloon as on the earth ; that at heights exceeding 4 miles they cannot 
be made quite so well, because of the personal distress ol the observer ; that ' 
at 6 miles high it requires the exercise of a strong will to make them at all. That 
np to 3 miles high any person may go into the car of a baUoon who is possessed 
of an ordinary degree of self-possession. That no person vrith heart-disease 
or pnfanonary complaints should attempt 4 miles high. But, at the same time, 
it most be borne in mind that it is concluded that the balloon is properly 
handled. It has been fortunate for this Association and myself that we have 
had the aonstance of Mr. Coxwell, who has the experience of more than 400 
aaeeota, based upon knowledge of natural philosophy, and that he knows " the 
wby and because" of all his operations ; and it was this fact, which I saw 
immediately from the clearness of his explanation to me for each operation, 
that enabled me to dismiss from my mind all thoughts of m^ position, and to 
cooeentrate my whole energies upon my duties. In conclusion, I feel certain 
that if these experiments prove that the balloon is available for philosophic 
rrmmnh, then one of the brightest links in the long chain of useful works, 
p e rf o rm ed through the agency of the Association, will be the feeling that 
the balloon in proper hands may be made a powerful philosophic agent. 

Thflije was next read the Report of the Proceedings of the Balloon 
Committee, by Colonel Sykes, who, as chairman of the Balloon 
Committee, stated *' that he held in his hand a record of the pro- 
<MediiigB of the Committee, comprising all resolutions of the 
Committee^ and copies of the correspondence with Sir John 
Hendie], the Astronomer Boyal, and others. He would not 
detein the meeting by reading in exUnso the proceedings, but 
•confine himself to some prominent points. The Committee was 
-originally appointed by the Association at Mauchester, with a 
grant ci 2001. In the first instance a balloon was hired of Mr. E. 
T. Smithy tbe proprietor of Drury Lane Theatre and Cremome 
Gardens. Wolrerbampton being centrically situated in England, 
and with the probability of the longest run in any wind, was 
aeleeted as the most fit place for the ascents, the hrst of which 
was appointed for the 22nd of March. During the process of 
inflatiou, however, it was found necessary to patch up a number 
of holes, the balloon showing evident signs of leakage. He (Col. 
Sykes) himself patched up about twetny holes. Nevertheless, the 
balloon ascended and (^sappeared from view in a cloud; but 
within half an hour it unexpectedly collapsed, and came dowii 
within seven miles of Wolverhampton. It was then found that 
there had been a coDBiderable aperture at the lop, '^iVveV c;c»\^\ 
no6 be seen while tbe io£ation was proceedm|^ *, miOl \)cvex^ ^iOxiX^ 
be no doubt, therefore, aa no injury had occurred m XVe \x«>.'b»'^^ 
k2 
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that the balloon was sent from Cremome in a defective state. 
On that occasion 57,000 feet of gas were usele^j expended. We> 
then put ourselves into communication with Mr. Coxwell, who in 
the course of six weeks built a balloon larger than any which had 
been seen in England. Its dimensions were — height, 69 feet; 
diameter, 54 feet ; comprised of 46 gores, each of 44 inches ; and 
the balloon was capable of holding 95,000 cubic feet of gas. 
Unhappily, an accident occurred. On the 30th of June the- 
balloon was being inflated at Wolverhampton, when a gustr of 
wind tore the ring from out of the balloon, and the consequence 
was, a rent took place from the bottom to the top, and the magni- 
ficent object collapsed, of course, and 58,000 feet of gas were 
lost. These facts were stated in order to show why the Committee 
called upon the Association for an additional grant. On the 17l3i 
of July, however, a successful ascent was made from Wolver- 
hampton ; another on the 18th of August ; and on the 5th of 
September the memorable ascent was made which carried Mr. 
Glfkisher and Mr. Coxwell to between seven and eight miles trtm 
the earth, and which gave occasion to the manifestation <^ stick 
resolution and indomitable courage on the part of Mr. Glaisher sod 
Mr. Coxwell. In all 829,000 cubic feet of gas had been expendedl, 
of which 115,000 cubic feet had been lost. The total expenditare 
had been 2702." The hon. and gallant gentleman concluded hy 
saying *'that the Committee, after the experience of the several 
ascents which had taken place, deemed it proper to express their 
opinion, that as all the observations hitherto made under the 
authority of the British Association had, owing to unavoidable 
circumstances, been confined to the autunmal period of the year, 
there should be a repetition of observations during other periods, 
with a view to test the normal character of the observations 
already made ; and they recommended that the Balloon Committee 
should be re-appointed, with a grant of 2002., which would suffice 
to cover all probable expenses of the ensuing year," 



SECULAR COOLING OP THE EARTH. 

Professor William Thomson in a communication to the- 
Koyal Society of Edinburgh, says : — ^The fact that the Tempera- 
ture of the Earth increases with the depth below the surface, im- 
plies a continual loss of heat from the interior by conduction out- 
wards, through or into the upper crust. Since the upper cmst 
does not become hotter from year to year, there must, therefore, 
be a Secular loss of Heat from the whole Earth. It is possible that 
no cooling may result from this loss of heat, but only exhaustion 
of potential energy, which, in this case, could scarcely be other 
than chemical affinity between substances forming part of the 
earth's mass. But it is certain that either the earth is becoming, 
on the whole, cooler from age to age, or that the heat conducted 
out ia gener&ted in the interior b'^ \at[\^ot«x^ d^^^Muical action 
{such as chemical combination). To a>]L\>^o%e, «a\i^^\Aa^tr&%, 
that the substances combining togeUxet, ».ccoT^\Ti\^V>\>Dkft ^«a!£w«^ 
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iiypothesis of terrestrial heat, may be again separated electro- 
Ijiicidly by thermo-electric currents due to the heat generated 
by their combination, and thus the chemical action and its he&t 
continued in an endless cycle, violates the first principles of 
natural philosophy, in exactly the same manner and to the same 
degree^ as to believe that a clock constructed with a self-winding 
movement, may fulfil the expectations of its ingenious inventor by 
going for ever. 

Adopting as the more probable, the simpler hypothesis that the 
earth is merely a heated body cooling, and not, on the whole, 
infioenced to any sensible degree by interior chemical action, the 
author applies Fourier's theory of the conduction of heat to trace 
the earth's thermal history backwards. From data regarding the 
fipecific heat and thermal conductivity of the earth's substance, he 
investigates the time that must elapse from an epoch of any given 
liipform high temperature throughout the interior, until the pre- 
sent condition of underground temperature could be reached. 
Taking into account the very uncertain character of the data when 
lilgh temperatures are concerned, he infers that most probably 
eij^er the whole earth must have been incandescent at some time 
from 50,000,000 to 500,000,000 years ago, or that at some less 
ancient date, but still anterior to the earliest human history, there 
most have been up to the surface a temperature above the boiling 
point of water. Either alternative — or indeed any theory what- 
ever consistent with the principles of natural philosophy regarding 
prei^ous conditions of the earth — is as decisive against the views 
of those naturalists who acknowledge no creation of life on the 
earth within fathomable periods of time, as the plainest elements 
of dynamics are against those who maintain that we have no evi- 
dence in nature of an end. — Edinburgh New Philosophical Jovmal, 

COSMOGONIOAL SPECULATIONS. 

Dr. I. Ashe, in a paper read by him to the British Association, 
lias objected to the opinion that the solar system had ever been 
gaseous in condition or globular in form, as then its present 
neaiiy planiform condition could not have been assumed. He 
stated uicts and arguments which, in his opinion, proved that 
eecolar cooling could not have brought it, if gaseous, to its present 
condition ; but that it was originally composed of particles having 
cohefflon, he considered proved by the heavier matter being all 
towards the centre (the sun), and the lighter planets off towards 
the confines ; and he inferred that the system was originally a 
liquid plane, or rather consisted of two rings, from one of which 
the inner, and from the other the outer, planets were formed ; 
asteroids being probably formed from small independent portions 
of matter between the two rings. His ideas were very specu- 
lative, and chiefly analogical, as to the iormsk^vjii oi ^a«2tL 
planet, and the origin of their respective molioii^ oi \^i\a^»ss1a. 
^n ax^; as to their motiona in their OTbits, t\ia.\. Vi^ ^^««v^ \» 
<fenre£rom original rofcations impressed on tb© img^ \.\vOTia^^^» 
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; 
The author then examined the particular question of the formation 
of the earth, dissenting from the geologists, especially on the 
question of the origin of the saltness of the sea. 



mON FORMED BT ANIMALCULES. 

The Journal de V Instruction Puhlique contains a curious article 
by M. Oscar de Watteville, in which he announces the fact^ not 
generally known, that in the lakes of Sweden there are vast 
layers or banks of Iron, exclusively built up by Animalcules, not 
unlike those that have laid the foundations of large islands in the 
ocean, by silently and for ages cementing matter with matter, so 
as to create those beautiful forms known as madrepores, millepore, 
corals, &c. The iron thus found is called in Sweden lake ore, 
distinguished according to its form, into gunpowder, pearl, money, 
or cake ore. These iron banks are from 10 to 200 metres in 
length, from 5 to 15 broad, and from a fourth to three-fourths of 
a mdtre and more in thickness. In winter, the Swedish peasant, 
who has but little to do in that season, makes holes in the ioe of a 
lake, and with a long pole probes the bottom, until he has found 
an iron bank. An iron sieve is then let down, and with a sort of 
ladle, conveniently fashioned for the purpose, the loose ore is 
shovelled into the sieve, which is then hoisted up again. The ore 
thus extracted is, of course, mixed with a quantity of sand and 
other extraneous matter, which is got rid of by washing it in a 
cradle, like that used by gold-diggers. A man may get out a ton 
of iron ore per day by this process. 



PRESSURE CAVITIES IN TOPAZ, BERYL, AND DIAMOND. 

Sir David Brewster, in a paper read to the Royal Society of 
Edinburgh, gives a brief account of the various phenomena of 
fluid and gaseous Cavities which he has discovered in Diamond, 
Topaz, Beryl, and other minerals. He describes — 

1. Cavities with two immiscible fluids, the most expansible of 
which has received the name of Brewstolyne, and the most dense 
that of Cryptolyne, from the American and French mineralogists. 

2. Cavities containing only one of these fluids. 

8. Cavities containing the two fluids, and also crystals of various 
primitive forms, some of which melt by boat and recrystallize in 
cooling. 

4. Cavities containing gas and vapour. 

The author states that the first class of cavities exist in thou- 

Bands, forming strata plane and curved, and intersecting one 

another at various angles, but having no relation to the primitive 

and secondary planes of the crystal. From these facts he draws 

the conclusion that the minerals which contain them are of igneous 

origju ; and he considers this conclusion as demonstrated by the 

existence of what he calls pre^/wrt camtiea, '^Vja.Oa. w^tiw^c l<csNv?CL<i 

in oryetala of Aqueous origin. TVieaa m\ctc»fiOYtfi twsiVsaMk^ ^\£l<2k^ 

an namerovia in diamond, exiai «ko 'm to'paa wa^ \jw3V 'IVift ^^* 
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which fills them has compressed by its elastic force the sabstanoe 
of the mineral around the cavities, as shown by four sectors or 
quadrants of light which it polarizes ; consequently the mineral 
must have been in a soft or plastic state by fusion when it thus 
yielded to the pressure of the included gas. 



THALLIUM. 

A BEPOBT on the discovery and properties of this new metal 
has been read by M, Dumas to the Academy of Sciences at Paris. 
M. Domas says, ''No one contests that Mr. W. Crookes was the 
first to see (on March 30, 1861) the characteristic green ray of 
Thallium in the spectrum produced by the residuum of certain 
^>ecimen8 of selenium, which he had found in the products of a 
piece of Lipari sulpiiur and in some Spanish pyrites, and that he 
Bigaallized and named thallium a new elementary body. No one, 
on the other hand, can contest that M. Lamy was the first who 
ifloiated thallium, and established that it is not a metalloid 
analogous to tellurium and selenium, as Mr. Crookes thought, 
bnt a true metaL*' We have no space to go into further details 
of the controversy, but add, that M. Dumas remarks that 
"thalliam is destined to make an epoch in the history of che- 
mistiy by the astonishing contrast which it exhibits between its 
chemical characters and physical properties. It is no exaggeration 
to say that, with regard to the classification of the metals gene- 
rally received, thallium offers a union of contradictory properties 
which justify its being termed the paradoxical metal, the ornitho- 
rhynchus of metals." Among the alkaline metals, thallium is 
placed at the opposite extremity of a scale of which lythium 
constitutes the first tenn, and of which the equivalent weight 
marks the different degrees. These weights are : — Lithium, 7 ; 
sodium, 23 ; potassium, 39 ; rubidium, 85 ; caesium, 123 ; *thal- 
liom, 204. — Illustrated London News, 



RUBIDIUM. 

This rare alkaline metal, discovered by M. Bunsen in certain 
mineral waters by means of the spectrum analysis, has been found 
by Grandeau in the ashes of beetroot, tobacco, coffee, tea, and 
grapes. The spectrum of tobacco gave bands characteristic of 
lime, lithium, potassium, and rubidium. These facts show that 
Kubidium is one of the most widely- diffused bodies in nature, since 
vegetables of the most diverse kinds are found to take it up from 
the soil. This opens a field of research in vegetable chemistry 
into which M. Grandeau proposes to enter. 



pneeoi 
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BUBIDIUM AND CJISIUM. 

M, SoHB&TTBB, the eminent Austrian chem\at, \i«A «S&£tDi^^^ 
fseooe of these new metaJa in the mica of Z\nnva\'i,\si'^«Jfc«BS«»% 
SeybeJ, proprietor of chemical worka 2X \k^va%^ "b«w'S\«o»»^ 
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has operated upon 800 lb. with the view of extracting the oxides 
of these metals. The mica has been placed in contact with lime, 
and the mass resulting from the mutual action has been washed. 
The residuum has given carbonate of lithium and five ounces of 
the chlorides of Rubidium and Caesium in a state of perfect purity. 
This mica contaios nearly 3 per cent, of the oxides of these two 
metals, which is a more considerable proportion than is known at 
present in any other substance. M. Seybel is engaged in making 
arrangements for the production of these interesting substances in 
larger quantities, so as to render them accessible to all interested 
in chemical pursuits . 



ATTRACTION AND ADHESION. 

This phenomena of Attraction and Adhesion, as exhibited in 
solid bodies, films, liquid globules, &c., have been investigated by 
Mr. Richard Norris, whose paper on the subject appears in the 
Proceedings of the Royal Society, from which we extract a few ex- 
periments. These Mr. Norris prefaces by reminding his readers 
that it has long been observed that solid bodies floating on liquids 
modify the figure of the surface of the liquid ; pieces of tinfoil or 
greased bodies depress the liquid around them, whilst other bodies 
elevate it, giving rise to small mounds of liquid bounded by con- 
cave lines ; likes attract likes, and repel unlikes, &;c. He states 
that the following experiments are arranged to show that these 
effects of attraction are not peculiar to floating bodies, and that 
the only requirement is that the liquid should be associated with 
the bodies in which the movement occurs. 1. Let two balls of 
sealing-wax, or other material of greater specific gravity than 
water, be suspended by hairs in such a manner that they will both 
be partially immersed in water to an equal extent, the points of 
suspension being at a little distance apart, and the suspending 
hairs consequently parallel. When brought within the proper 
range they will attract each other in the same manner as the 
floating bodies. In doing so they necessarily describe a small arc 
of a circle, of which the suspending hair is the radius, and have, 
therefore, not simply moved towards each other in a horizontal 
line, but have been raised to a higher level. 2. Suspend moveably, 
by means of a thread passing over a pulley and a counterbalancing 
weight, a horizontal cork disc, from the under surface of which a 
drop of water is hanging. On a support beneath, formed by three 
upright pins, place a small piece of paper or thin glass, on the 
surface of which there is also a drop of water. On depressing the 
disc until the two drops of water touch each other, the paper or 
plate will be instantly drawn up to it ; or, if the plate at the 
bottom be heavier than the disc, the latter will be drawn down. 
3. When a soap bubble is allowed to fall on an irregular surface, 
such Ml a piece of lint or flannel, it ma.\ii\AAxi& \\a «^\x«nna\ %\:a?^ \ 
but if a smooth surface, sucK aA a sheet oi -%\aaa> \w> \stw^^\. SavXft 
'd/grht contact with it, the wall of the \>\i\>V>\e VAV >Qe VmsBs^MX^i 
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attracted and flattened out upon it. In like manner, when two 
babbles come in contact by their convex surfaces and cohere, the 
cohering sarfisu^ become flattened, and the bubbles in a group 
cohwe by plane surfaces. — Illustrated London News. 

DEFLECTION OP THE PLUMMET CAUSED BY THE SUN'S AND 
moon's ATTRACTION. 

Mr. Edward Sang, in a paper read to the Royal Society of 
Edinburgh, shows that the attraction of the Sun causes a Deflection 
of the Plummet, having its maximum about the 240th part of a 
second, and proportional to twice the size of the sun's zenith dis- 
tance ; the deflection is at its maximum when the sun is 45" above. 
or below the horizon, and occurs in the vertical plane passing 
through the attracting body. 

The deflection due to the moon has its maximum about the 60th 
part of a second, and follows the same law ; it is toward or from 
the attracting body according as the zenith distance is less or 
more than 90°. 

Upon the cross-level of a transit instrument, the joint eflect is 
to cause a semi-diurnal oscillatiou, small at the quarters and rising 
to the 24th part of a second at new and full moon ; while the 
influence upon meridian observations is sufficient to cause a dis- 
agreement between the greatest inclination of the moon's orbit, as 
observed at St. Petersburg and Madras, amounting to the 50th 
of a second. 

.The general conclusion drawn was, that we cannot determine 
the positions of the heavenly bodies true to the 100th part of 
a second, without having made allowance for this source of 
disturbance. 



THE EARTH AND THE MOON. 

Professor EEennessey has read to the British Association a 
paper on some characteristic diflerences between the configuration 
of the surfaces of the Earth and Moon. He pointed out that the 
peculiarities observed on the surface of our satellite could be 
ascribed to the sole action of volcanic forces, whereas those which 
we find on the earth result from a combination of volcanic and 
atmospherical agencies. In order more perfectly to study these 
contrasts he called attention to the most characteristic feature of 
all lunar volcanoes, namely, the ring or hoop-shaped crater, sur- 
rounded by circular or nearly concentric ridges. On the earth's 
surface volcanoes deviated more or less from this type, and if the 
deviations be due to the diflerences between terrestrial and lunar 
superficial forces, it must follow that such diflerences will be most 
distinctly manifested in those cases where such terrestrial forces 
possess the highest degree of energy. He lllustTated t.\\\a -^tcs^- 
BitioB bjr referring to the peculiar structure o£ t\ve -^oVsMvotiSft 'va. 
tlie island of Java, where the action of troplcaY raAiia wci^ VxflTv.- 
cAoeehaa been effective in producing the very mde&\> ^\^<bT:ew«» 
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between the terrestrial volcanic summits and those observad ou the 
moon*s surface. Instead of the hooped structure of the lattei^ we 
see at Java specimens of radiating ribs, like those of a folded Ump- 
shade, or an umbrella half closed — ^an appearance due to the veiy 
regular manner in which the tropical torrents scoop out the 
friable and scoriaceous summits of the craters. 



MEASUREMENT OF THE EABTH. 

Lieutenant- General Bayer, says the Kreutz Zeitung of Berlin, 
who has rendered a great service to science in executing, in con- 
cert with the astronomer Bessel, the survey of Prussia, has latdy 
•proposed a new trigonometrical operation for ascertaining the 
exact Size and Form of the Earth. It would be neoessMy to 
measure exactly a section comprised between the parallels of 
Palermo and Christiana on the one hand, and the meridians of 
Koenigsberg and Bonni on the other. This proposition has been 
approved of by the Prussian Government, which has invited the 
states comprised in the section to participate in the work. Con- 
ferences will be opened in a few days between the delegates of the 
states which have given their consent. Austria will be repre- 
sented by General de Fligely, M. de Littrow, and Professor 
Herr. — Mechanics^ Magazine. 



the figure of the earth. 
A CURIOUS corollary on the work of Mr. Gumpach, of Jersey, 
and on the correspondence which took place between him and 
Mr. Airy, the Astronomer Royal, has transpired in the French 
Academy of Sciences ; which, says Galignani, *' has received a 
communication from Mr. Leverrier, 6n the determination of the 
longitude of Havre ; in which the author, after commenting on 
the difficulties attending the operation, remarks that the latitude 
of a point on the earth's surface, determined by geodetic opera- 
tions, often differs so considerably from those obtained by astro- 
nomical observations as to induce one to attribute them to the 
irregularity of the terrestrial spheroid. Hence Mr. Leverrier 
strongly recommends the remeasurement of the differences of 
longitude between the extremities of the earth's parallels, so 
necessary to the exact determination of the figure of our globe. 
We are here," adds Galignani^ "forcibly reminded of Mr. de 
Gumpach's work, which we have already mentioned ; and we 
think that Mr. Leverrier's explicit admission of the ambiguity 
of the latitudes hitherto determined goes far to prove Mr. de 
Gumpach's arguments in favour of the prolate and not oblate 
figure of the terrestrial spheroid." 



GEOMETKlCAli C\3\WlSa. 



An iuBtrument for describing Geomeiti\c«XC\sr»«^>\xiNwi\ft^V3 
Mr. H. Johnston, has been de8cn\)edasideiJii\\>Vw>^^»^*^^ 



KATUBAL PHILOSOPHY. IS^ 

Association, by the Ber. Dr. Booth. This iDstrament supplies 
a want which has been felt by architects and sculptors. By its 
^Pi geometrical spirals of various orders may be described with 
as much manual facility as a circle may be drawn on paper by a 
common compass. It is needless to give the mathematical inves- 
tigations of the various curves that may by its help be described, 
as they will appear in the Transactions of the Association. 



SECTIONS OF 0X7BES. 

A PAPIB has been read to the British Association " On some 
Models of Sections of Cubes," by Mr. C. M. Willich. Theso 
are carefully executed models, designed to illustrate certain simple 
propositions in solid geometry relative to the volumes, &c., of 
solids formed by the section of a cube by planes. The author 
wishes, at the same time, to place on record the simple fraction 
Yvf, which gives an extremely close approximation to the side 
of a square equal in area to a circle of which the diameter is 
unity. 



CAPILLARY ATTBACTION. 

The Capillary Attraction of Paper has been employed by 
M« Scbonbein in chemical analysis. He employs in his researches 
leaves of unsized white paper, suspended at right angles above 
the surface of the liquid. They are plunged into the liquor to the 
depth of two or three millimetres, and remain so till the liquor 
rises to the height of three centimetres. M. Schonbein's experi- 
ments show that alkaline, acid, and saline solutions have different 
degrees of action. For example, potash, iodide of potassium, 
and water are imbibed with different degrees of rapidity. The 
water rises before the others ; the iodide of potassiimi follows, 
and the potash comes last. Details will be found in the Repertoire 
de Chimie, 



LIQUIDS IN THE SPHEROIDAL STATE. 

M. DB LucA has sent to the French Academy of Sciences an 
account of his researches relative to the temperature of water 
thrown into vases greatly heated, which lead him to conclude 
that there is nothing remarkable in the phenomena presented by 
liquids when so treated, and that the Spheroidal Form they assume 
is in perfect accordance with the ordinary laws of physics. — 
Ctmptes Itendus. 



A NEW METHOD OP FORMING SOAP-BUBBLES 

Has been discovered by M. Felix Plateau, son of the philo- 
sopher of Ghent, so eminent for his optical iea«a.xc\v<^^ ^&a^SL% 
wJucb he lost bia sight, but who, nevertiieYeaa, Ha «»\S^ %sc^«ii"<^ 
eontinuing bia hboura. In a letter in the Cowao* \i\^ wiTi^\aXfi»' 
that one daywben tbrowing into the garden aome^c\>35kjiQn.^>M^^^ 
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they had been experimenting, he endeavoured to do it bo as to form 
a sheet of water in the air. He not only accomplished this, but 
was surprised to see a bubble of about Sin. diameter slowly 
■descending. He immediately repeated the experiment with soap 
and water, and obtained sometimes as many as fifteen bubbles i^ 
■a time, of smaller size when numerous. Ilie following he found 
to be the best conditions : — ^A vessel in the form of a capiula 
about 4 in. or 5 in. broad, well filled with liquid, which should b* 
thrown at an angle of about 45 degrees, turning rapidly, so as to 
produce the most extended sheet possible. The liquid which ha 
found most successful was formed of 1 part of Marseilles soap 
in 40 parts of water. The elder Plateau sees in this phenomenon 
an ailment in favour of the vesicular form of the vapour of HbB 
clouds, supposing that the particles of water exist as strata of 
various figures and curvatures, which may be formed into vesicles 
by movements in the atmosphere. — IllxLStrated London News, 



DEVELOPMENT OF HEAT, SOLAS AND TEBBX8TRIAL. 

Professor Tyndall, in a lecture '*0n Force," at the Royal 
Institution, treats of the Development of Heat ; and it is to tho 
wonderful conclusions to which men of science have oome on thif 
subject, that we would more especially direct the attention of onr 
readers ; although the mere abstract law of the conversion of 
mechanical force into heat, aud, vice versdj of heat into mechanical 
force, has long been known and treated of. Having first oon- 
sidered this law in various of its bearings, the Professor pro- 
ceeded : — 

Whence is the sun's heat derived, and by what means is it 
maintained ? No combustion, no chemical affinity with which we 
are acquainted, would be competent to produce the temperature 
•of the sun's surface. Besides, were the sun a burning body 
merely, its light and heat would assuredly speedily come to aa 
end. We have already regarded the case of a body falling from 
a great distance towards the earth; and found that the heat 
generated by its collision would be twice that produced by the 
combustion of an equal weight of coal. How much greater must 
be the heat developed by a body falling towards the sun I The 
maximum velocity with which a body can strike the earth is 
about seven miles in a second : the maximum velocity with which 
it can strike the sun is 390 miles in a second. And, as the heat 
developed by the collision is proportional to the square of the 
velocity destroyed, an asteroid falling into the sun with the above 
velocity would generate about 10, 000 times the quantity of heat 
generated by the combustion of an asteroid of coal of the same 
^veight. Have we any reason to believe that such bodies exist in 
ifpnce, and that they may be raining down upon the sun ? The 
meteoritea jfiashing through the a\r ax© emaki^ "^axifeXax^ \ws^«^ 
drawn by the earth's attraction, and entesnxis wa ^Xxoaw^et^'wn.V^ 
pJanetarjr velocity. By friction agaansfc \.\ie «« ^«^ «c«» wv^^\ft 
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incaRdescence and caused to emit light and heat. At certain , 
8«UK>08 of the year they shower down upon us in great numbers. 
In Boston, 240^000 of them were observed in nine hours. There 
IB erery reason to believe that space is stocked with smaller masses, 
iriiieh obey the same laws as the large ones. That lenticular 
eavelope which surrounds the sun, and which is known to astro- 
nomers as the Zodiacal light, is probably a crowd of meteors ; 
and, moving as they do in a resisting medium, they must con- 
tinnaUy approach the sun. Falling into it, they would be com- 
petent to produce the heat observed ; and this would constitute a 
source frcm which the annual loss of heat would be made good. 
The quantity of matter competent to produce the necessary effect 
would, during the range of history, produce no appreciable aug- 
mentation in the sun's magnitude. The augmentation of the 
son's attractive force would be more appi'eciable. 

Our earth moves in its orbit with a velocity of 68,040 miles an 
hour. Were this motion stopped, an amount of heat would be 
developed sufficient to raise the temperature of a globe of lead of 
the same size as the earth 384,000 degrees of the centigrade ther- 
mometer. It has been prophesied that '* the elements shall melt 
with fervent heat." The earth's own motion embraces the con- 
ditions of fulfilment : stop that motion, and the greater part, if 
not the whole, of her mass would be reduced to vapour. If the 
ssrth fell into the sun, the amount of heat developed by the 
•hook would be equal to that developed by the combustion of 
6436 earths of solid coal. 

To whom, then, said Professor Tyndall, are we indebted for 
the striking generalizations of this evening^s discourse ? All that 
I have laid before you is the work of a man of whom you have 
scarcely ever heard — a Grerman physician, named Mayer. Led 
by liis own beautiful researches, and quite independent of Mayer, 
Mr. Joule published his first paper on the ** Mechanical Value of 
Heat," in 1843 ; but in 1842 Mayer had actually calculated the 
mechanical equivalent of heat from data which a man of rare 
originality alone could turn to account. You will desire to know 
wiiat has become of this man. His mind gave way : he became 
insane ; and he was sent to a lunatic asylum. He recovered, 
however ; and, I believe, is at this moment a cultivator of vine- 
yards in Heilbronn. — From the ** Builder.** 



BECENT BESEABCHES ON BADIANT HEAT. 

In the Philosophical Magazine for April will be found some 
remarks by Professor Magnus, of Berlin, in relation to Dr. 
T3mdairB remarkable experiments on the transmission of Heat 
through gases. Professor Magnus states that he has endeavoured 
by repeating the experiments to obtain the same results as Dr. 
l^ndall^ but in vain. In a paper imxnedi'&\A\^ io^jLomi^^ \yc. 
TyadtUl explains bis own experiments m deV.aX\., "^OYc^iva^ qj^N* 
wheiv he coDceives them to differ iTOtsi i\iO^^ oi 'fixQi^swtfSt 



158 TEAB-BOOK OF FACTS. 

Magnus, and thus considers his own results to be fully tub- 
fitantiAted. Both papers will be read with attention by those 
interested in this new field of scientific research. 



NEW KKGULATOR FOR TEMPERATUEBS. 

A cOMiaTTBE of the French Academy of Sciences reports vay 
favourably of a new automatic Temperature Begulator which M. 
Eugene Eollaud has attached to his mechanical roaster; and 
which, the Committee say. has worked for eight years witb the 
precision of a piece of physical apparatus and the certainty of a 
practical machine. The combustion of the furnace is regulated 
by balance valves on the pipes through which the air is introduced, 
which valves are automatically governed by the regulator. This 
regulator consists of a mercury gauge, the closed branch of which 
is attached to a fixed support, while the cistern is freely suspended 
to the beam of a balance ; the varying weight in this branch will 
cause the beam to assume different positions depending on the 
temperature of the apparatus, which variation of position may be 
used to govern the valve. In order to prevemt the barometric 
changes from aifecting the apparatus, the closed end of a syphon 
barometer, the tube of which is of the same diameter with the 
gauge, is attached to the beam, while its cistern is sustained by 
the fixed support. The barometric changes will then affect these 
two instruments equally and in opposite directions, and will, con- 
sequently, have no effect on the position of the balance beam. — 
Oomptes RendiLs, 



ANIMAL-HEAT THERMOMETER. 

Dr. Jonathan Osborne has described this new instrument in 
the Dublin Quarterly Journal of Medical Science. The following 
is the principle on which it is used : — 

The bulb, being heated up to 90 deg. Fahr., represents the heat of the surface 
of the human body ; when in this state it is exposed to a cooler medium (air, 
water, or moist air), and allowed to cool to. 80 deg. ; the time required for 
cooling these ten degrees represents (inversely), bj means of a graduated scale, 
the coolie,; power exerted by that medium wbereyer derived. Placed as men 
are, generally in a medium under 80 deg., they are always undergoing a pro- 
cess of cooling. In our ordinary clothing we feel just comfortable at 66 deg. 
in-doors ; but when exposed^ a current of air, even at the same temperature, 
we feel cool in proportion to .je force of the current, or to the conducting 
power imparted to it by increased moisture. ^ These are agencies of which the 
common thermometer takes no notice. Its indications are by the expansions 
or contractions of a fluid, which always maintains the same temperature as 
the surrounding medium. The living animal, on the contrary^ as always 
maintaining a temperature of its own, and as constantly resisting cooling 
agencies, is not to be considered as thus passively submitting. When heated 
to 90 de^., the rapidity with which it is cooled, depending on the intensity of 
the cpohog influences, furnishes an index to their combined effect. It does 
not depict the force of any one acting singly, but gives the sum of them acting 
aimnlUuaeouBly. Dr. Osborne suggests the following as advantages of his ther- 
mometer : — J. It shows the conducting power ot Sk\t Mv^>R)i\ftt \ 1, 'VaAUKxAasoi^ 
eSbeta of ourrentB in the surroanding media ot «it an^^RsAAx \ %. t\» «5i«K^«k 
of wind, hitherto unheeded by the ordinary thermomet« •, ^ 't\»T«Sn%«t%*3«i^ 
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«ffeet oi air admitted into ^»artineiit« trom opea windows ; 6. To what degree 
the heat deriyed from an open fireplace ia accompanied br a oooUng prooeaa 
froai the oirrent of air rosning towarda the fire ; and 6. The cold and neat of 
climatea as aotnallj felt by homan beings. This subject will no doubt be dnly 
inyeetigated by meteorologists. 

COMBUSTION OF GUNPOWDER IN VACUO, AND IN GASEOUS MEDIA. 

M. BiANOHi has laid before the Freuch Academy of Sciences 
a rSswnS of the principal results of his experiments on the Com- 
bostion of Powder in Air, and in various Gaseous Media. 

The apparatus used consists of a glass globe, in which, by 
a socket^ and by means of a screw-thread, a support penetrates 
which can be adapted to the air-pump. This support is traversed 
by two metallic rods with clamps, well insulated and intended to 
receive a small crucible formed of platinum wire about half a mil- 
limetre in diameter, rolled in a conical spiral and closed by a cover, 
also formed of platinum wire. In this crucible the powder is 
placed. By means of a battery of three or four Bunsen's elements, 
the platinum wire, which constitutes the crucible, is heated to red- 
ness. The principal facts observed may be summed up in the 
following phenomena :— 

1. Ordinary powder, fulminates, and all gunpowders, in grains or in com- 
pact masses, placed freely in vacuo, that is to say, in a great space as compared 
with the Tolume of the powder, and submitted to the sudden action of a heat 
of more than 2000°, bum slowly and without producing, as in air, a brisk 
deflagration. 

2. On the contrary, when the powder is enclosed in a pistol and also ex- 
hausted, and is igmted by means of a platinum wire raised to redness, or, 
better, by a percussion cap, it explodes as rapidly as in air. 

3. In vacuo the combustion of gun-cotton takes place slowly in suocessiva 
layers, commencing by the parts nearest the source of heat : once com- 
menced, it continues until the gun-cotton completely disappears, without its 
being in contact with the incandescent focus ; lastly, this combustion takes 
place without producing light, even in the greatest darkness. 

4. Tne products of combustion are not the same as in air. 

6. The combustion of powder takes place in nitrog^^n, carbonic acid, and 
other gaseous media unfit for combustion, with a rapidity and briskness almost 
eqiud to that in air.— Comp^es Bendm; Fhilosophical Magazine, ]Sro. 162. 



THEBMIC PR0PEBTIE8 OP WATER AND STEAM. -a 

Pbofsssob Maoquobn Rankine, in a paper read to the Royal 
Society of Edinburgh, refers to the general, equation of the mecha- 
nical action of heat which Professor Chntf.ison and he arrived at 
independently, by different methods, in 1849, and points out that 
the form of that equation which was laid before the Society by him 
in 1850 comprehends, as a particular case, the law which connects 
the volume of a given weight of Steam, with its temperature, pres- 
sure, and latent heat. He describes the use of that law, with 
proper numerical data, to compute, in the absence of direct experi- 
ment, tables of the density and volume of saturated steam, more 
accurate than those founded on the assumpuon ol Wii^ '^^x^^c^^:^ 
gaaeouB conditioD, as exemplified in tables wVi\c\i \\e "^\jJ5^\^^^ v^ 
18^^ and subsequently, JKeferring next to tke d\ve^\. ^^^^xvcafcTv\» 
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of Mesfitn. Fairbsim and Tate on the density of Bteam, pabUehed in 
the PkUotophical Trcmgactions for 1860, he gives a tabular com{Mui- 
son of the volumes of one pound of steam as determined by these ex- 
periments, and as computed theoretically from M. B^nault's ex- 
periments on the latent heat of steam^ with the aid of Joule's 
mechanical equivalent of heat ; and from that comparison he draws 
conclusions which may be summed up as follows : — 

1. At temperatures below 212°, the dififerences between the results of theoiy 
and experiment are inappreciable. 

2. At temperatures above 212°, the differences, althongh too small to be of 
any consequence in practical calculations connected with steam-eneinee, are 
appreciable, the volume of a pound of steam by theory being slighuy greater 
than by experiment. 

3. Small as those differences are, there exist no known sources of error either 
in the data of the theoretical calculation or in the method of experimeotiDg 
suflicient to account for them. 

4. They are therefore most probably caused by some unknown difference in 
the molecular condition of the steam in M. Begnault's experiments on latent 
heat, and in Messrs. Fairbaim and Tate's experiments on density. 

6. That difference of condition is probably connected with the £sct, that in 
M. Begnault's experiments the steam was in rapid motion from a boito 
towards a condenser ; whereas in the experiments of Messrs. Fairbaim and 
Tate the steam was at rest. 

6. Further experimental researches are desirable. 



SUEFACE OF THE SUN. 

Mr. J. Nasmtth has read to the British Association a short 
but interesting sketch of the character of the Sun's Surface as at 
present known. He described the spots as gaps or holes, mora 
or less extensive, in the luminous surface or photosphere of 
the sun. These exposed the totally dark bottom or nucleus of the 
sun ; over this appears the mist surface— a thin, gauze-like veil 
spread over it. Then came the penumbral stratum, and over all, 
the luminous stratum, which he had had the good fortune to dis- 
cover was composed of a multitude of very elongated, lenticular- 
shaped, or, to use a familiar illustration, willow-leaf-shaped masses, 
crowded over the photosphere, and crossing one another in every 
possible direction. The author had prepared and exhibited a 
diagram, pasting such elongated slips of white paper over a sheet 
of black card, crossing one another in every possible direction in 
such multitudes as to hide the dark nucleus everywhere, except at 
the spots. These elongated lens-shaped objects he found to be 
in constant motion relatively to one another; they sometimes 
approached, sometimes receded, and sometimes they assumed a 
new angular position, by one end either maintaining a fixed dis- 
tance or approaching its neighbour, while at the other end they 
retired from each other. These objects, some of which were as 
large in superficial area as all Europe, and some even as the surface 
of the whole earth, were found to shoot in thin streams across the 
spots, bridging them over in well-defined streams or comparative 
JInea, as exhibited on the diagram*, BoxnetVavfe^\>^ ctoN«^xi% \\i w)l 
the edges of the spot they closed it in, wid ite^eoJC^i, «X»\«^^^ 
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tims obliterated it. These objects were of various dimensioDs, 
bat in length they generally were from ninety to one hundred 
times as long as their breadth at the middle or widest part. 



AUTOOBAPHS OP THE SUN. 

At the late meeting of the British Association, Professor 
Selwyn showed several ** Autographs of the Sun/' taken with his 
"heliautograph," by Mr. Titterton, photographer, Ely: which 
consists of a camera and instantaneous slide, by Dallmeyer, 
attached to a refractor of 2| inches aperture, by Dollond ; the 
principle being the same as that of the instrument made at the 
suggestion of Sir J. Herschel, for the Kew Observatory ; and the 
Professor expressed his thanks to Mr. Balfour Stewart and Mr, 
Buckley for their advice. The auto^jraphs are of July 25, 26, 28, 
29, 31 ; August 1, 2, and Au^fust 4, 10.15 a.M. and 11.30 A.M. 
(a series of bright days coincident with a Large group of spots) ; 
August 19, 20, 23 and 25, where the same group reappears much 
diminished ; September 19, 23, 26 and 30, in which is seen a group 
©f 1 18, 000 in length. On the 23rd three autographs were taken, two 
of them with the edge of the sun in the centre of the photographic 
plate, showing that the diminution of light towards the edges of 
the disc is a real phenomenon, and not wholly due to the camera. 
In the two of the 4th of August, where the great spot (20,000 
miles in diameter) appears on the edge, a very distinct notch is 
seen, and the sun appears to give strong evidence that the spots 
are cavities ; but eye observations and measurements by the Rev. 
F. Hewlett and others tend to show that this evidence is not 
conclusive, for there was still a remaining portion of photosphere 
between the spot and the edge. The phenomena shown in these 
autographs appear to confirm the views of Sir J. Herschel, that 
the two parallel regions of the sun where the spots appear, are 
like the tropical regions of the earth, where tornadoes and cyclones 
ocoor, and those of Wilson in the last century. The faculce seem 
to show that the tropical regions of the sun are highly agitated, 
and that immense waves of luminous matter are thrown up, be- 
tween which appear the dark cavities of the spots, whose sloping 
sides are seen in the penumbrae as explained by Wilson and 
others. Other analogies between solar spots and earthly storms 
were pointed out, and reference was made to the glimpses of the 
structure of the sun exhibited by Mr. Nasmyth as confirming 
the above views. — Atftenceum. 



SUNSHINE ON THE TORRID ZONE. 

A PAPER has been read to the British Association — " On the 
Relative Amount of Sunshine falling on the Torrid Zone of the 
Earth," by Professor Hennessey. By the aid of transfons\«AA.Qt^% 
of formulje jriven by Poisson, the area of tYiSit "^ot^\oti ol \jQft 
equatorial regions of the earth which receWea sua tcwxi^tv wrw^vcift 
«9 the rest of the earth's surface is asceTtameOi, T!\i\a «c^»» «i^ 
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the outer limits of the earth's atmosphere is thus found to be 
bounded by parallels situate at distances of 23** 44' 40" at each 
side of the equator ; hence the amount of sunshine falling on the 
outer limits of the earth's atmosphere between the tropics is very 
nearly equal to that which falls on the remaining portions of the 
earth's surface. If we reflect that, according to Principal Forbes's 
researches, the amount of heat extinguished by the atmosphere 
before a given solar ray reaches the earth is more than one-half 
for inclinations less than 26°, and that for inclinations for 5° only 
the twentieth part of the heat reaches the ground, we imme- 
diately see that the torrid zone of the earth must be far more 
effective than all the rest of the earth's surface, as a recipient of 
solar heat. It follows, therefore, that the distribution of the 
absorbing and radiating surfaces within the torrid zone must^ 
upon the whole, exercise a predominating influence in modifying 
general terrestrial climate. 



THE SOLAR CAMERA. 

Mb. Claudet has read to the British Association a paper '* On 
the Means of following the Small Divisions of the Scale regulating 
the Distances and Enlargement in the Solar Camera.'* Mr. Olaudet^ 
in a former paper, had proposed a new method for measuring both 
the distances of the negative and screen for any degree of enlarge- 
ment of the image, by means of a scale or unity divided in lOO 
parts, and smaller fractions if possible. This scale being fixed on 
the table of the optical apparatus, an index connected with the 
frame holding the negative was brought' exactly on any division of 
the scale which was indicating the proportion and distance of the 
image. This arrangement would be very complete and satisfactory 
if the scale were always long enough to be marked with divisions 
suflSciently conspicuous ; but the shorter the focus of the object- 
glass, the smaller the divisions of the scale must be. In order to 
meet this difficulty, Mr. Claudet has, in this paper, adopted a 
plan. (See Athmceum Report for details.) 



SWIFTNESS OF THE PROPAGATION OP LIGHT. 

Failing sight prevented Arago from carrying out his idea of 
measuring the velocity of light by Breguet's aiTangement of the 
whirling mirror, employed by Wheatstone in 1834 to determine 
the swiftness of the propagation of electricity. The subject was 
taken up by M. Fizeau, and still later by M. Foucault, who em- 
ployed steam power instead of clockwork to give motion to the 
mirror. The latter has lately resumed his researches, and has 
presented to the Academy of Sciences the preliminary results of his 
observations : — In place of the number 307 millions of metres per 
second for tbeS wif tness of the Propaga.t\on of lAght hitherto admitted 
In accordance with Delambre, v?\io dedxiceA \\. ixcim \\i«i «a.\^^£i&ie» 
of Jupiter, M. Foucault finds 29S mWiiona oi mUxea.Xktf* ^aSwiORfe 



NATURAL PHILOSOPnr. 163 

being about one thirty-fourth of the whole. The details of the 
caleuIatioDS will be anxiously looked for by mathematical astro- 
nomers. — Illustrated London yeios. 



REFLECTING PLATE. 

The Rev. Dr. Pritchard has given to the British Association a 
sketch of the construction and effect of the Beflecting Plate of 
glass as suggested by Sir John Herschcl. Its most important 
<^ce was that it sent ofif from the eye of the observer 98 per 
cent, of the sun's heat, which before was so intense as frequently 
to break the obscured glass, by which his eye had been protected, 
80 suddenly as to endanger loss of sight. J^ow the observer was 
placed in the most absolute security, and could at pleasure mode- 
rate the light reflected to the eye-piece ; inasmuch that he assured 
the Section that, with a very moderate telescope, whose object- 
glass was not more thai^ ^ or 4 inches aperture, the willow-leaved 
objects of which the sun's luminous surface seemed entirely com- 
posed, and which had been first discovered by Mr. Nasmyth, and 
the discovery of which he looked on as a most important epoch in 
the study of the physical constitution of the sun, could be seen 
distinctly and studied at leisure. The whole difficulty lay in first 
seeing them : as soon as that was once got over, he assured the 
members of the Section that none of them would feel the slightest 
cUfficalty in seeing and studying them and their relative motions. 
Some of the most extraordinary objects had a surface larger than 
tiiat of the entire earth. Mr. Nasmyth assured the Section that 
he felt more proud of some of the too flattering observations of 
Dr. Pritchard than if an order of knighthood were conferred upon 
Um. Mr. Brooke suggested whether these willow-leaved objects 
might not be produced by diffraction caused by the numberless 
minute ridges which even the finest polishing powder and process 
must leave upon the surface of the best polished glass. Dr. 
Pritchard and Mr. Nasmyth gave several reasons proving this 
not to be their source ; especially their changes of relative position 
were entirely incompatible with such a supposition. 



SFECTBAL BBSBABCHES. 

lidiTSOHEBLiCH has contributed to Poggendorff*R Annalen an 
article on Spectrum analysis, in which he describes a method for 
obtaining a constant and intense coloured flame of any particular 
■substance. 

A tube closed at the top, but drawn out and somewhat bent 
upwards at the bottom, contains a solution of the substance to 
be investigated. The shape of the tube is like that of a Cooper's 
mercurial receiver. In the drawn-out part a bundle oi "^erj %:u^ 
platinum wires is placed, projecting somewYiat o\x^. oi \>aft \»5Qa, 
43fcw platinum wire is placed in the flame oi a ^>a.Xi%eiii^ \sv«ti«tv 
and the bundle of platinum wires, in virtue 6£ ca.'^V^'arj ^\ta»R?svsi'^* 

l2 



164 TEAB-BOOK OF FACTS. 

remains filled with the liquid, which replaces that which has been 
evaporated. When the tubes have been in use some time, the 
bundle of wires becomes choked up with substance, which thereby 
prevents the absorption of any more. To retain the capillarity, 
acetate of ammonia is added to the solutions to be examined. 
This, on burning, disperses the substance under investigation, 
thereby producing an intense and constant flame. A mixture of 
20 parts of a solution of 15 per cent, of acetate of ammonia, 
and one part of the strongest solution of the salt, is found to be 
the best. Attention must be paid to the position of the platinum 
wires, in order that neither too much nor too little liquid reaches 
the flame. 

A series of such tubes containing different substances may be 
arranged on a stand like those on which pipettes are supported, 
and brought at pleasure into the flame. The apparatus when 
not in use may be placed under a glass jar, so as to protect the 
solutions in the wires from evaporation. The size of the vessels 
used by Mitscherlicb gave a flame which was perfectly bright 
and lasted for two hours. — Philosophical MagazinCf No. 164. 

Mr. Attfield, Director of the Laboratory of the Pharma< 
ceutical Society, has communicated to the Royal Society the 
results of his examination of various flames containing Carbon. 
He finds that certain rays of light are common to ignited oxy- 
earbons, hydrocarbons, nitrocarbons, and sulphocarbons, and con- 
cludes that these common rays are those emanating from ignited 
carbon vapour. By special manipulation he obtains the carbon- 
spectrum with olefiant gas, cyanogen, carbonic oxide, and bisul- 
phide of carbon. Observed by the naked eye, the prevailing 
colour of the ignited carbon is light blue. 

In some ** Hemarks on the Complementary Spectrum," read 
to the British Association, by Mr. J. Smith, he endeavours to 
explain, on the principle adopted by him in his chromatrope expe- 
riments, the well-known fact that the spectrum of a hole in the 
window-shutter, when received on a screen, has the violet end 
above and the red below, but when looked at through the prism, 
the red appears above and the violet below. 

Prof. H. E. Roscoe, in his concluding lecture '*0n Spectrum 
Analysis," delivered at the Royal Institution, began with some 
details of the observations of Faraday, Wheatstone, Stokes, Fou- 
cault, Pliicker, Miller, and especially the Swedish philosopher 
Angstrom, who had pointed out that the rays which a body absorbs 
are precisely those which it emits when rendered luminous. Beau- 
tiful diagrams of various spectra obtained by several of the above- 
named philosophers were shown as illuminated by the electric light. 
These discoveries have been applied by Kirchhoff to the ascertain- 
ing the physical constitution of the sun. He pointed out that the 
d&rk lines in the solar spectrum correspond in poeition and thick- 
nees with the bright- coloured bands \n l^ie w^cfera. obtained from 
the £&me of the combustion o£ certaXn xneXa^a, «i.\e««Ki"^ ^l \t«ti^ 
where mxtj diflferent-coloured \)wada coTxwpoxi^ ^^ wxV^ ^ 
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Fraunhofer's lines. These dark lines Kirchhoff attributes to the 
absorption of the coloured light by the luminous gases which pro- 
duce them, in conformity with the optical law, that gases emitting 
light of different degrees of refrangibility have the power of absorb- 
ing the same kind of light. This was illustrated by means of a 
large gas-flame. When a tube containing heated sodium vapour 
was placed between the flame and a white screen, hardly any 
shadow appeared : the white light passed through the luminous 
sodium vapour without being absorbed ; but when the gas-flame 
itself was coloured by sodium vapour a dark shadow was visible on 
the screen — the light of the vapour was absorbed. Generalizing 
from his researches, Kirchhoff considers that the body of the suu 
is in a high state of incandescence, and that part of the light in 
passing through the surrounding atmosphere is absorbed by the 
laminous vapours of the substances of which the body of the sun is 
composed, the spectra of which vapours are thus represented in the 
solar spectrum by dark lines ; and he states that he has ascertained 
by analysis that the body of the sun contains iron, nickel, cal- 
cium, sodium, magnesium, banum, copper, and zinc. A transla- 
tion of Kirchhoff's memoir on this subject, by Professor Boscoe, 
with coloured engravings, has been published by Messrs. Macmil- 
Ian. — Illustrated London News. 

M. Janssen, in the Comptes Rendus of the French Academy of 
Sciences, affirms that he has been enabled to determine in the 
Solar Spectrum the presence of permanent rays, which ought in- 
contestably to be attributed to the action of the terrestrial atmo- 
sphere. Several philosophers (among whom he cites Kuhn, Piazzl 
Smyth, Brewster, and Gladstone,) have discovered in the spectrum 
singular bands or rays, which appeared only in the morning or 
tvening, and vanished when the sun attained a certain height 
above the horizon. The temporary character of these bands caused 
them to be generally considered accidental. "Now," says M. 
tfanssen^ '*it is incontestable that, if there exist in the solar spec- 
tram bands due to the electric absorption of the gases of the ter- 
restrial atmosphere, these rays must remain there permanently, [and 
present merely variations of intensity in respect to the thickiaess 
of the layer of air traversed." To ascertain this he has constructed 
a new spectroscope, by the aid of which he has been enabled to 
. follow, moment by moment, from sunrise to sunset, groups of 
bands always visible, varying only in intensity in accordance with 
the height of the atmosphere. This height being badly known, 
does not permit the results to be determined with certainty. M. 
Janssen announces that he will publish his researches in extenao, 
when completed by the study of the positive spectra of nitrogen 
and oxygen, obtained by the spark of induction or atmospheric 
electricity. 



TME FBAVyHOFEB LINES IN THE BOIAR BP^CIB.\i'». 

FosM the Bubject of a ieading paper in the PKiloaopKical Majga-jAiwe, 
Jva U8, bjM, Angatrom, who, in a papeTp\x\>^Ve^^3Ba^»l<8»*^'^ 
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the absorption of %hty made use of Euler's priociple, that the 
particles of a body, in consequence of resonance, absorb princi- 
pally those ethereal undulatory motions which have been previously 
impressed on them, extending the validity of the principle to light, 
heat, and chemical decomposition. He also conversely endeavoured 
to show that a body in a state of glowing heat emits just the same 
kinds of light and heat which it absorbs under the same circum- 
stances. To test this proposition, he performed a series of electric- 
light spectrum observations. Tlie results he obtained were, ^at 
the electrical spectrum (the subject of the researches of Fraun- 
hofer, Wheatstoue, and Mason) must be considered as the supei*po- 
sition of two spectra, the one belonging to the metal of which the 
electrodes are made, the other to the gas through which the spark 
passes ; also that, on account of the different appearance of the 
lines in the metallic spectrum, it is possible to distinguish it from 
that arising from the gas. In his present paper, M. Angstrom 
gives the results of a new series of experiments performed by means 
of improved apparatus, his object being — 

1. A new examination of the solar spectrnm, a determination of the leneths 
of the waves — ^not only for the seven priocipal lines already determiuea by 
Frannhofer, but also tor a suffioient number of intermediate lines — and too 
construction of accurate drawings of the spectrum, without which measure* 
ments can have no practical utility. 2. The determination of the length of 
the waves for the various sorts of light which enter into the gas spectra, of 
dili'erent metals, a determination which is best effected hj actually intro- 
ducing these latter into the solar spectrum. In the paper will be found de- 
scriptions of the spectra given by calcium, aluminiimi, manganese, barium, 
and other metals j mathematical formulae of the wave lines, and remarks on 
fluorescence. 

A practical application is likely to be made of the beautiful 
results of spectrum analysis in the casting of steel. In the new 
process of melting the metal, it is important to know the exact 
moment at which to shut down the cover of the furnace ; time 
must be allowed for the escape of the gaseous products which are 
injurious to the steel, but if that time be prolonged, an injurious 
effect of another kind is produced. To meet this contingency, it 
has been proposed to test the gases as they fly off by means of the 
spectroscope ; and as soon as the particular colour is observed 
peculiar to the gas which begins to escape at the moment the 
molten metal is in proper condition, the manufacturer will then 
have an infallible sign of the proper moment for closing the 
furnace. 



THE MIOBOSOOPES IN THE INTERNATIONAL EXHIBITION 

Are well described in the Journal of Microscopical Science. It 

is gratifying to learn that in the opinion of the writer a very great 

advance has been made in the general style and elegance of the 

inatraments exhibited, resulting irom Wi© 2ift^i\3LT».tft ^^d^aatment of 

parts to their purpose, and the great a\,\.eTi\)\oTi^^\^\a>(Jci^*'^xass!L- 

natjon of objects, and the conatrucuon oi o\>\^cV^kaaa«»--NYL.,\sv 

the amplification of the aperture and t\ie de^xi\\.v>tv mA ^<b\*»i\asstt 
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4>f minute smfacc markiDgs. The foreign courts, it is said, pro- 
duoed nothing to compare with the productions of English opticians. 
The principal exhibitors were well known — Mr. Ross, Messrs. 
Smith and Beck, Mr. Baker, Mr. Field, Mr. Highley, &c. An 
engraving is given of Mr. Pillischer's imiversal microscope. Neat 
portable microscopes were exhibited by Dr. Beale and others. The 
numerous specimens of binocular microscopes were mostly on the 
oonstruction of Mr. Wenham, to whom we owe the supply of this 
important desideratum. 



NEW TELESCOPE. 

A New Telescope at the Imperial Observatory, Paris, has been 
described by M. L^on Foucault in a note read at a recent meeting 
of the French Academy of Sciences. For several years past he 
has endeavoured to construct large parabolic reflectors of silvered 
glass. He has at last succeeded in obtaining one with a diameter 
of nearly 80 centimetres, which forms its principal focus at 4*50 
mfetres. This mirror, mounted in a Newtonian telescope, and pro- 
visionally carried by an altazimuthal foot, has worked well for three 
months at the Observatory, where it has been well tried : therefore 
M. Foucault now considers that a mirror of this size is a reality 
acquired for the service of astronomy. Further details are given 
in the Comjptes Refudms, 



IMPROVEMENT IN TELESCOPES. 

A NEW '*Aplanatic" Eyepiece for Telescopes, invented by 
Mr. Thomthwaite, of Newgate- street, has been described in the 
** Notices " of the Royal Astronomical Society by Mr. T. W. Burr. 
Mr. Thomthwaite had improved the orthoscopic microscopic eye- 
piece, by substituting an achromatic plano-convex lens for the 
meniscus. The eyeglass, in his modification, consists of a double 
convex crown-glass lens and a plano-concave of flint-glass, forming 
a combination similar to one of the pairs of an achromatic micro- 
scope objective ; and this construction (the fleld-glass remaining a 
crossed double convex) preserves the advantage of a large and Sat 
field, with better definition and freedom from colour, which has 
induced the inventor to call it the **Aplanatic" Eyepiece. Mr. 
Burr having employed this form in a microscope, decided to adopt 
it in his telescopic experiments, which, with the aid of Mr. 
Thomthwaite, he has effected with success. When looking at the 
«un or moon, at least one-third more of the disk of each body was 
visible with this eyepiece than with the con-espending Huyghenian. 
A similar advantage was obtained in examining the planets and 
clusters of stars, such as Pleiades, Presepe, and others. Small 
stars were brought up by the increase of power and light, without 
losing the advantage of a large field; and in the greats nebula of 
Orion the effect was very beautiful, allowing t\i^ ^uv^Vs^xsieciN. q?1 ^ 
power which before was disadvantageous, a;a W. laiAa >iJaft Oo^psi^ 
dim and contracted the field, which is now Wgie «iadL >2!aa TvOo^^a* 
hrHUant 
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A GBEAT TELE8C0FB. 

Mr. Alvan Clabk, of Cambridge, Mass., has constructed an 
Achromatic Telescope, said to be the largest in the world. The 
^ass has a focal distance of 23 feet, and a diameter of 18 inches. 
The glass resolves the sextuple star Thera, one Ononis, which is 
regarded as a severe test. It must be regarded as the best pos- 
sible evidence of the superior quality of the object-glass that it has 
served to discover the minute companion star so close to the over- 
powering brilliancy of Sirius. A defect in the material or wofk- 
manship would be very sure to cause a dispersion of light, which 
would be fatal to its visibility. It remains to be seen whether 
this will prove to be the hitherto invisible body long distarbing 
the motions of Sirius, the existence of which has long been sar- 
mised from the investigations of Bessel and Peters upon the irre- 
gularities of its proper motion in right ascension. — Americcm 
Paper. 



THE LARYNGOSCOPE. 

Professor CsERMAK, of Pi-ague, has exhibited this novelty attly 
Boyal Institution. The instrument consists of a concave mirror, 
by which the light of a lamp or the daylight is thrown upon a 
small plane mirror, which the operator introduces into the pos- 
terior part of the cavity of the mouth with its back leaning gently 
against the uvula so as to form an angle of about 45 deg. with the 
axis of the neck. The Professor, by a simple contrivance, exhi- 
bited his own vocal chords and the interior of the laiynx to the 
spectators, the former regulating and controlling the movement* 
of the vocal chords by the aid of a small plane miiror, in which^ 
while the spectator was looking on, he was enabled to watch the 
movements himself. The mode in which the chordae vocales open 
and close, the appearance of the parts in point of colour and 
arrangement, and the perfect clearness with which the parts were 
brought out, were very interesting points. The Professor stat-ed 
that on several occasions he has been able to see even the bifurca> 
tion of the trachea. He also exhibited several photographic views 
of the interior of the larynx by means of the stereoscope. 

NEW OPTICAL INSTRUMENT. 

There has been read to the British Association, a ** Descriptionr 
of an Optical Instrument which indicates the Relative Change of 
Position of Two Objects (such as Ships at Sea during night) which 
are maintaining Independent Courses," by Mr. J. M. Menzies. This 
instrument consisted of a lantern-shaped case, containing a lens or 
eye in front, and a concentric sheet of bent glass behind, at the 
focal distance of the lens ruled with parallel vertical lines. This 
was hung tip so as to have its axis parallel to the course of the 
resse], and the bright spot, the image of the lights of the approach<r 
j'ag^ vessel, abowed by its position aaad aWlViv^ \\ie> x^^Mw^ "^^ara^ 
wd course of the approaching vessel. 
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THR VOLTAIC ARC. 

The sounds and the phenomena of motion which take place 
within the Voltaic Arc form the subject of a memoir laid be- 
fore the Academy of Sciences, at Vienna, by M. Keitlinger. In 
his experiments he has employed Trevelyan's apparatus, put in 
motion by a galvanic current, according to Mr. Page's process. He 
states that the series of metals, as to their faculty of producing 
sounds, differs from that resulting from the experiments made 
with the apparatus having heat for its motive power. As to tbe 
tearing motion consequent on the discharges, the results obtained 
by both apparatus are identical. Experiments made under water^ 
and with combinations of bismuth and antimony, or yellow copper, 
haveproved that the exception made by Prof. J. D. Forbes in favour 
of the first of these metals is only apparent. These combinations 
manifest different action according to the direction of the curretit, 
and the sounds increase in intensity when the current passes from 
the bismuth to the antimony, or yellow copper — a circumstance 
which agrees with the refrigerating or heating effect of Peltier's 
experiment. Experiments made under the receiver of the air-pump 
showed that there is no effect from the expansion of the air in con- 
sequence of these discharges. M. Beitlinger believes that the sum 
of these experiments gives a great probability to the supposition 
that the sounds emitted by the galvanic apparatus of Trevelyan, as- 
well as by the motion of the globes of Mr. Gore, proceed from the- 
mechanical effects of the dischargfes, and specially from the tearing^ 
action. The sounds emitted by open tubes of laminated metal 
placed on metallic supports, considered in relation to the acoustic 
phenomena observed by Poggendorff, seem to him also to support 
the hypothesis which he has put forth. — Illustrated Lmidon Aews. 



ON ADJUSTING THE NEEDLES OP A GALVANOMETER. 

In making or adjusting an astatic Galvanometer, the diflSculty of 
magnetizing two needles to exactly the same intensity frequently 
causes the expenditure of much time and trouble, which, Mr. J^ 
Broughton states, may be greatly reduced by the following simple 
method of procedure : — 

Let the two needles be as nearly as possible of the same dimensions ; apiece 
of watch-spring will make a good pair for a large instrument. Then, after 
strongly magnetizing them, suspend each singly by a piece of fine silk, and 
producing a definite deflection by means ofa magnet, allow the needle to return, 
to rest, coontinfi' the number of oscillations it makea\n.«bCOii%t«oX.\\TaftV5K^ 
i/ miaates). The needle that makes the greater numbeT m\i \>ft ^i>^e> Twotck 
bigbfy magnetized, and will probably require, as the ca»e moY \>©, ^.-serj ^^^• 
affnf^^^ ^^^/i^'^Vole of 8 magnet in order to xedxic© \\.% m«.s^e\K«Bx v> 
tte mtenaity of the other needle, which can be readiiy m«.m%ed. «ixex oi^^ a* 
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two trials in the above manner. When the two needles are snbseqnentlj 
superposed with opposed jpoles, and finally saspended with the lower one 
between the ooil, the pair will be found to retain buthtUe polarity. Theneedle 
whose directive force still preponderates can then be readify detected, flhonld it 
not already be determined by the position of the pur, — by carefully holding 
at the distance of about two feet from one end of the pair and equi-distant 
from each the north pole of a magnet, and noticing whether the two nearest 
ends are attracted or repelled. Should the former be the case, it will tlwab* 
the needle whose south pole is nearest the magnet whose magnetism is still in 
excess, which must be slightly demagnetized by holding for a second tlie north 

Sale of a magnet at the distance of two or three inches from that of the needle, 
y proceeding in this manner and by noticing the deflections produced by s 
weak current, as that of a single tnermo-dectric pair, the needles may b* 
quickly rendered astatic, which will be indicated by the extreme slowness of 
their oscillations and by resting equatorially. — The Chemical New$, 



INFLUENCE OF THE MAGNET ON THE ELECTRIC SISCHAB6E. 

M. Pluceeb, of Berlin, whose memoir on this subject is trans' 
lated in the Bibliothique UniverseUe of Geneva, has arrived at 
these results. He states that the action of the Magnet on the dis- 
charge of the induction apparatus which MM. Buhmkorff and Du 
Moucel have been the first to recognise, is completely different to 
that which he has observed, and of which he has endeavoured to 
establish the laws. " There would be," he says, " an inexplicable 
contradiction between the two kinds of action if there were no 
difference in the circumstances in which the two classes of pheno* 
mena are produced, which are perfectly identical except in what 
relates to the density of the surrounding medium. . . . We 
can, then, enounce this remarkable result — that the action of the 
magnet on the electric discharge differs essentially according as it 
is exercised in a very rarefied or in a denser medium — that is to 
say, the discharge is different in the two cases." 



NEW MAGNETO-ELECTRIC MACHINES. 

Machines said to be constructed on a new principle by Dr. 
Vander Weyde, of the Cooper Institute, New York, are described 
and illustrated by diagrams in the Journal of the Franklin Insti- 
tute of Pennsylvania. In his fourth arrangement he takes two 
strong horseshoe magnets, having polished cylindrical extremitieB, 
and places them horizontally on a board or in a box, touching each 
other with their opposite poles, which are situated in two coils. 
ITiese coils, wound of well-ins\ilated copper wire, are immovable, 
and fixed to the board. One of the magnets must slide in and out 
of the coil, and may suddenly be separated from the opposite fixed 
magnet which attracts it by means of a strong lever. The moment 
this is done the magnetism of the magnets (before made latent by 
their contact) is suddenly set free, and induces an electric current 
in the coils ; and by joining the magueta a^alu a current will be 
developed in the opposite direction, 'wXucAi, \^ <\esvt<^ Ta».'^\i^\^ 
Jn the same direction by meana oi a.n su^^To^fv^\»^wxv\sw\j.\»Sws 
attached to the lever. This machine Va aa^'^ ^^ ^ ^^xiJ^ 
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iidapted for electro-plating, chemical decomposition, medical pur- 
DOses, electric light, and igniting gas, gunpowder, &c. For the 
last purpose the machine should be constructed with especial regard 
to a single but veiy powerful spark. To obtain this the precau- 
tions are — 1. To have the magnets carefully rounded off at the 
poles, well fitting, and exactly filling the opening in the coils. 2. 
To have the ends well ground on a plane to secure a perfect con- 
tact. 3. To insulate the coil carefully in winding it over the glass 
or india-rubber to prevent the spark from losing its intensity and 
length by discharging partially through the magnets, as is the case 
in all other machines ; also, to avoid the mistake of having 
metallic or other conductive rings connected with those coils, 
which absorb a part of the electric effect of the magnets at the 
expense of the coils. — Illustrated London News. 



guy's electro-motive ENGINE. 

Mr. G. M. Gut has described to the British Association his 
Electro-motive Engine. The author explained the diflSculty of ob- 
taining, by any of the methods heretofore suggested, a sufficiently 
rapid motion within the small spaces through which magnets or 
electro-magnets acted with sufficient energy, and chiefly in con- 
sequence of the rapid diminution of that energy as the distance of 
the poles increased, even by very minute quantities. He exhi- 
bited and explained a working model of an engine, in which — by 
the rotation of a cone of soft iron with a very obtuse angle, caused 
to roll on successive radial bars, arranged in a plane by the engine 
itself, when set in motion, caused to be successively electro-mag- 
nets with alternately attractive and repelling poles — an axle 
attached to the bore of the cone by a Hook's joint w^as made to 
assume a direct rapid rotatoi-y motion, from which the required 
power could be taken off in the usual well-known modes. This 
engine had no dead points, and therefore required no fly-wheel. 



NEW ELECTRICAL PHENOMENA. 

Some interesting Electrical Phenomena are described by M. 
Perrot in a letter to the French Academy of Sciences. In a glass 
capsule filled with oil, or some other liquid of small conducting 
power, he mixed by agitation some fragments of gold-leaf floating 
on the surface. He plunged into the liquid, at a little distance 
apart from each other, two spherical conductors, one communi- 
cating with the electric machine, the other connected with the 
euth. Immediately after the machine was put in motion currents 
were seen to form. The particles of gold were carried to the 
nearest sphere, were repelled from it after contact, and were thea 
directed towards the opposite sphere, When axrvve^ ?>.\. «. ^«t\acccL 
distance the two opposing currents met, appeaxeA. \jci Tife\i\x«Kvi» 
each other, and escaped laterally in order to reWm \.ONN«bt^^ \Jqsscc 
reepective spheres. If the experiment were ma.^© Vn oNV a« w^S 
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yiscous liquid, the particles disposed tbemRelves in lines as regdaF 
as those formed by iron fHings round the poles of a magnet. When 
the tension was weak the lines formed by the particles of gold 
which departed from the two spheres reunited and emitted a spark 
which illuminated the whole length of the line on which it ocouired. 
M. Pen-ot states that he has thus obtained, under feeble electric 
tension, sparks a hundred times longer than those obtained directly 
from the machine. The position of the neutral line or surface 
arising transversely between the two electrized spheres dependa 
on the relation of th^ir surfaces. If the spheres be equal the 
neutral suiface is formed in the middle of the distance which 
separates them. If a point be opposed to a sphere the neutral 
surface is established very near to the hitter. — Ibid, 



THERMO-ELECTRIC CURRENTS. 

A Provisional Report on Thermo-electric Currents in Circuits 
of one Metal, has been read to the British Association by Mr. F. 
Jenkin, who first gave a short description of the Electrical Currents 
to which he had drawn the attention of the Association at their 
previous meeting, as due to loose contacts between two unequally 
heated wires of one metal. Experiments were then described witl 
loose contacts between wires of two dissimilar metals. The prreat 
intensity of the currents so obtained, compared with the ordinary 
thermo-electric currents from metallic contact between the two 
metals, was pointed out ; and it was shown that an analysis of the 
results proved, beyond doubt, that the currents were of the same 
nature as those produced by unequally -heated metals placed in an 
electrolyte : the thin films of melted oxides of copper and iron 
constitute this electrolyte with unequally-heated junctions at sur- 
face of the two wires. This theory requires that the oxidd of 
copper should be considered far more positive than iron^ and the 
oxide of iron far more negative than copper. Direct experiments 
with oxides of iron and copper between platinum wires confirmed 
this conclusion. It was, however, still considered doubtful how 
far electrolytes could be included in a true thermo-electric scale. 
It was stated that Sangoni had, in 1853, anticipated some of these 
results. A suggestion was then made that the current observed by 
Magnus and others at the first metallic contact of unequally- 
heated wires of one metal may be due to the fact that the electrical 
quality of a perfectly homogeneous metal does not depend solely 
on its temper and temperature, as has been hitherto supposed, 
but to some extent on the time during which it has been main- 
tained at that temperature ; a fact proved, as regards electrical 
resistance, by Mr. Mathiessen. In support of this view, it was 
stated that the currents obtained from these metallic contacts are 
not instHDt&neouBf as generally supposed, but continue for, at least, 
£ve minutea after contact has been maide, ^tab^vji^C^-s ^visoxsN^va^ 
&vm a, maximum to zero. — AtTieuoeum. 
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ELECTRICAL TENSION. 

BCb. L. Clark has described to the British Association at length 
the instrument, founded on the unit of one cell of Daniell's batteiy, 
by which he was led — during the time he was conducting some 
^periments for the British Government on the phenomena which 
present themselves in connexion with the manufacture and working 
of submarine telegraph cables — to examine the Tension or potential 
of force of electrical currents under various conditions, and thus 
led to some new and very interesting investigations of the proper- 
ties of the voltaic couple, and some equally new experiments on the 
tensions at different points in the voltameter. The author con- 
dudes, from an examination of the intensity of the current at the 
2inc, at the copper, or platina, &c. plate, and at several points of 
the liquid interposed, that the entire force is developed at the zinc^ 
and the copper, &c. plate is only of use as a collector and conductor. 



INDUCED ELECTRIC CURRENT. 

Some properties of the Induced Electric Current, elicited by the 
experiments of Professor Rijke, of Leyden, have been commu- 
nicated by him to the Philosophical Magazine, The mode in 
which an inducing current is broken exercises a considerable 
inflnence on the striking distance of the current, and the expe- 
rfanents of Fizeau and Poggendorff show that whatever tends to 
diminish the electric density at the place where the circuit is 
broken exerts a favourable influence on the length of the spark. 
Considering the fact that every conductor instantly loses electricity 
when placed in contact with flame, M. Kijke was led to think 
tint it would be possible to increase the striking distance of an 
induced current by efiecting the interruption of the current in the 
middle of a flaw. The experiments he describes confirmed his 
▼iews. Atmospheric air and the flames of alcohol, hydrogen, and 
coal-gas were employed as media. The action of alcohol flame 
was far inferior to that of hydrogen and coal-gas, which two pro- 
duced about the same eflect. Amongst their results he found that 
the influence of the flame was less perceptible when the experiment 
was so arranged as to obtain a greater striking distance ; that the 
hottest part of the flame did not exert the greatest influence, but 
the contrary ; that gas not lighted produced an action but little 
less than that of flame ; and that the length ef the induction spark 
increased considerably when the rupture of the inducing circuit 
took place in air in rapid motion. 

ELECTRIC CONDUCTIVITY. 

Mb. Mathiessen and M. Von Bose have been experimenting 

" On the Influence of Temperature on the Electric Conductivity 

of Hie Metals." They state, in the Procccdx-aga oj iKe Bw^aJ. 

S^cieey, that they "have deduced from tVie xeaxAV^a c^XalvcvftA. ""^^ 

Jaw that all pure metala ia a solid state vary m GOTk.^>^c\iva%^^"^^'^ 
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to the same extent between deg. and 100 deg. cent, aa^l 
that metalloids conduct electricity better when heated than when 
cold." — JUtistrated London News. 



ELECTRICAL BESISTANCE. 

Thebe has been read to the British Association, by Mr. Fleming 
Jenkin, a * * Provisional Report on a Proposed Standard of Elec- 
trical Resistance," from a Committee appointed by the Association, 
and consisting of Profs. A. Williamson, C. Wheatstone, W. 
Thomson, W. H. Miller, Mr. A. Mathiessen, and Mr. F. Jenkin. 
Five qualities were enumerated as desirable in the proposed stan- 
dard : — Ist. It should be of convenient magnitude. 2nd. It 
should form part of a coherent system for general electrical mea- 
surement. 8rd. It should bear a definite relation to the unit of 
work. 4th, It should be unalterable. 5th. It should be repro- 
ducible—None of the units hitherto proposed fulfilled all of those 
conditions. Those based on an arbitrary length and section, or 
weight of some arbitrary material, did not possess the second and 
third qualities. The absolute system possessed these, but failed 
in the fourth and fifth qualities. A system proposed by Sir C. 
Bright and Mr. Latimer Clark failed in the tlurd point. The 
Committee could not, therefore, recommend the unqualified 
adoption of any of the units hitherto proposed. They recom- 
mend that a material standard should be prepared of such form 
and materials as would ensure the most absolute permanency : 
that this standard should approximate very nearly to 10^® absolute 

^^ — - (this magnitude does not differ by more than 3 per cent. 

seconds 

from Dr. W. Siemens*s mercury unit) ; that, instead of being 

called the absolute unit, it should be known as the unit of 1862, 

or by some simpler name ; but from time to time, as the advance 

of science renders this possible, the difference between this unit 

and the true ten millions of , should be ascertained with 

seconds 

increased accuracy in order that the error resulting from the use 
of the 1862, in dynamical calculations, instead of the true absolute 
unit, may be corrected by those who require these corrections ; 
but that the material standard itself shall, under no cutnimstances, 
be altered in substance or definition. Before carrying out these 
views, the Committee felt that they should be in a position to 
secure a very considerable approximation to the absolute unit, and 
to ensure great pemianeucy in the material standard. The expe- 
riments connected with these two points are in progress, and it is 
hoped that before Christmas the fresh determination of the absolute 
unit, checking Professor Weber's results, will be completed, and 
tbAt proviaional standards may then be distributed to all who 
require tbem. Reports from "ProieasoT "^W^AWca^otk. ^tA l&x. 
Mathiessen were appended, and \elteTufcom^To^««&^x'^Yct3s^\^«., 
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I>f. W. Siemens, and Dr. Esselbach ; and also a descnption of an 
aooarate apparatus for the adjustment or multiplication of resist- 
ance coils designed by Mr. F. Jenkin. — Builder. 



SPECTRUM OF THE ELECTRIC SPARK IN COMPOUND GASES. 

Mr. J. M. Sequin has read to the French Academy of Scienccs^ 
a note upon this subject : — 

When the spark traverses the fluoride of silicium m a test-tube reversed 
orar mercury, a very beautiful blue illumination is produced. This appears 
in the spectrum as a large vivid blue ray, very far from the green. The fluo- 
zide of boron (which contains a little of the fluoride of sificium) gives the 
same results. M. Seguin thinks, therefore, that we may attribute the blue 
ray of the spectrum to the fluorine, for M. Pliicker does not point it out 
among those which he has seen in the rarefied vapour of chloride of silicium. 
The bands mentioned by him are a red, an orange, three greens, and a blue ; 
three proceeding from the chlorine and the three others probably from the 
riheiam. *' The aspect of the electric spark," says M. Seguin, " testifies to 
ite <diemical action. It is slender when there is no reaction, and the bands 
of the apectrum are then very distinct. When a combination or decomposi- 
tion is effected, the spark is enveloped with a halo and the spectrum bands are 
leoB distinct. The distinctness of th» bands ma^ be favoured by multiplying 
the solutions of continuity in the conductors ot the discharge, and the spark 
may be rendered more voluminous by adding weight to the hammer ot the 
intOTmpter. The substitution of the slender form of the spark for the volu- 
minous is a sign that the reactions are terminated. In the decomposition of 
a highly-carburetted gas the s^ark resembles a flame, and, probably on 
•eooont of the lar^e quantity of mcandescent particles, the spectrum appears 
like that of the white part of ordinary flame. When the gas is almost decom. 
nosed, as the hydrogen is disengaged and carbon deposited on the electrodes, 
Uie ^park becomes lender, and we see the bands of hydrogen and the bands 
mpertaxning to hydro-carbons and to carbon itself. These simple observa- 
tacQDB should not be neglected in the interpretation of these experiments." — 
Comptet Rendus. 

POTABILIZATION OF SEA-WATER BY THE ELECTRIC CURRENT. 

In MoLcmUlairCs Magazine has appeared an interesting paper by 
Dr. Phipson, entitled, '* Electricity at Work," in which the 
author passes in review the useful applications of this wonderful 
agency. He concludes his paper as follows : — ** Reflectincj upon 
the powerful decomposing chemical force with which we are fur- 
nished by the electric current, it occurred to me that I might be 
aUe to render sea-water potable by decomposing and extracting 
its salt, by means of a moderately powerful battery. The expe- 
riments were made at Ostend a few years ago. My apparatus 
consisted of three vessels containing sea-water; the centre oho 
contained the water to be operated upon, the two others commu- 
nicated with the two poles of the battery. The three vessels were 
connected by two bent x^-tubes filled with sea-water. As the 
only battery I could procure in Ostend was rather weak, I passed 
the current through the water for about fourteen hours, after 
which one of the outside vessels had become acid and the other 
alkaline. The sea- water was then filtered through charcoal, and 
was nearly drinkable. It would have been, 1 dow\i\, XkiO^., Q^\\fc 
potable bad tbe battery employed been more "^onnwIoX, ^"^ \\.>*i'a& 
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I found it difficult to extract the last particles of Rait ; and 
the water after subsequent trials, still presented a ilightly 
brackish taste. I have not had an opportunity of repeating this 
experiment since, but from the results obtained, I think it pro- 
bable that sea-water may be rendered potable' by means of the 
electric current.** 



FIRING CANNON BY ELECTRICITY. 

This new mode of Firing Cannon, is called Electro-telegraphic^ 
and has been practised at the camp of Chalons, in presence of 
commissioners selected from the superior officers of artillery. 
The following is an explanation of the new system. When the 
firing takes place at a distance of 2000 or 3000 metres from the 
object to be struck, it requires a certain time to ascertain the 
accuracy of the aim. With the system at present under trial at 
the camp, the indication of the accuracy of the aim is instanta- 
neous, and, if imperfect, it may be instantly rectified. The 
Emperor was present. The firing commenced, and the experi- 
ment proved most successful. The target, formed of planks 
placed at a considerable distance, was literally riddled with grape- 
shot. The indication of the precision of the aim was made with 
great accuracy. 

PATENT ELECTRIC BELLS. 

This invention, of which Messrs. Newall and Co., of Sloane- 
street, are the sole agents, possesses many great advantages. 
1st. It is simple — a battery charged with chemicals is placed in 
any unappropriated corner of the house to keep company with the 
gas-meter ; two wires are attached to the zinc and copper poles by 
which the electricity is generated and carried off. These two 
wires being brought together in any part of the house, cause one 
or more bells to ring. 2nd. It is inexpensive, as the cost of 
replenishing the chemicals of a battery large enough for 20 bells 
does not exceed 5s. a-year. 3rd. It is universally applicable ; 
it can be taken over any uneven wall or floor and in any tortuous 
direction without affecting the result : it can be applied to the 
desks of railway stations, banks, or with equal facility to the 
tables of their managers. 4th. It is easily worked : it can be 
worked by the faintest pressure of a knob, by a lever, or by almost 
an infinite variety of methods. 5th. The wires can be coated with 
silk or cotton of any tint, so as to accord with the decorations of 
A room, or to be practically invisible upon them ; it can be fixed 
to shutters, doors, and windows at night, and be made to give 
thence an alarm by, if required, ringing every bell in the house. 
There seems, in fact, no limit to the usefulness of these electric 
bells for domestic purposes. They have been already fixed in 
Windsor Castle and in several other large buildings, where they 
have given every satisfaction. — Euilder, 
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THE ELECTRIC LIGHT. 

'M, Bbachet has SQggested the euclosing the Light in a douhle 
globe of glass, the inner one to be of uranium 'glass, to arrest the 
ohemical rays : the outer of glass of a colour which will absorb 
the greenish tone of the light transmitted through uranium. 
The French Academy have referred the subject to MM. Regnault 
and Babinet. 



THE ELECTRIC LIGHT FOR MINING PURPOSES. 

MM. Dumas and Benoit propose an apparatus for applying the 
Electric Light to Mining Purposes, to cousist especially of three 
parts — ^a battery, a Huhmkorfirs coil, and a Geissler*s tube — the 
whole arranged so as to produce a sufficient light to illuminate the 
miner, and allow him to work in atmospheres where other lights fail. 

The light produced is cold, or rather does not beat the tube 
in which it is produced ; and gas has no access to it ; it is quite 
kolated; the apparatus is as compact as ordinary lamps, and 
there is no injurious emanation. It can be lighted or extinguished 
at will. It can work for twelve consecutive hours without dimi- 
notion, and without requiring any change, the workman having 
<HiIj oocasionally to agitate the carbon by means of a rod. 

The greatest difficulty consisted in being able to associate a battery 
of such in tensity that the weight of the apparatus was as small as pos- 
sible, the light produced of the greatest regularity, and its duration 
at least twelve hours. The present form of the apparatus, which 
may be still further diminished, is already so small that the miner 
can carry it without inconvenience, like a small carpet bag. 

The authors point out the advantages of such a mode of illumi- 
nation, and state that the results obtained in using Becquerers 
flnor-essence-tubes have led to the expectation that the luminous 
efiects may be greatly improved both as to duration and intensity. 
— Comptes Rendvs; Philosophical Magazine^ No. 162. 



ssbbin's apparatus for street-lighting by means op 
electricity. 
Professor Pepper has illustrated at the Polytechnic Institu- 
tion, Begent Street, M. V. L. Serrin's Apparatus for Illuminating 
Streets, &c., by means of the Electric Light. Of course the appli- 
cation of electricity for illuminating purposes is not a new idea or 
diMiovery ; the difficulty respecting the application of the impon- 
derable has always been, until M. Serrin's invention, to obtain a 
sustained light. Many years ago the electric light was exhibited ; 
but it was so intermittent, and so liable to pass the spectator 
from midday brightness to midnight obscurity, that it could not 
be depended upon. The apparatus invented by M. Serrin is 
antomatic, takes care of itself, and that so well, that, after the 
battery is charged, the charcoal-points, upon which thia ll^Vv^ <L<^ 
pends. Are retained at a calculated distance apaxV. aixA eo\kS»LT^^^ 
tbepomtive to the negative, in the propoxWoii ol ^*i \.o \^- '^^ 
meet the exigenciea of this unequal consuxxiptioii oi ^^'6 Ocax^^^- 

M 
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points, much ingenuity was required. There haye been some fbrijr 
contrivances to produce a sustained electric light ; but, until that . 
of M. Serrin, none of them were automatic. The ezperioients 
made on Tuesday evening were in every way satis&ctory. Wifes 
connected with the battery conducted the light instantaneously to 
those points of the building where the automatic registers had 
been fixed. A h'ght was exhibited in one of Defries's prismatic 
lanterns, supplied for the occasion ; another was exhibited through 
a medium of ground glass. The efiect of both was pleasing. To ga» 
upon the bare electric light is painful to the eye, and would never 
do for street illumination ; but seen through the media of prisms or 
ground glass, the eye can behold it with as little discomfort as » 
candle or gas jet. The bare electric light is penetrative, and may 
be perceived at many miles distance, which renders it extremd,y 
suitable for night signals and telegraphic purposes. The veiled 
light is not so penetrative, but is more diffused, and, for lighting 
up cities, more useful. An experiment was made to show how the 
electric Hght can be used in an atmosphere of carbonic acid gai^ 
and how even it can be used under water. The latter experiment 
was perhaps not so decidedly successful as the other, but still it 
proves tliat the electric light can be used under water ; and if ao, 
it is easy to see what assistance it is likely to be to the diver in his 
submarine explorations. — Mechanics* Magazine. 

PHOTO-ELEOTRIC LAMP. 

M. DuBOSCQ has recently presented to the French Academy of 
Sciences a new arrangement of his Photo-electric Lamp, whidi 
unites in one the lighting apparatus employed by M. Soleil in his op- 
tical experiments, and the electric regulator which by M. Duboscq 
submitted to the Academy in 1850. This regulator, he says, '*is 
founded on the same principle as that of M. L^on Foucault, but 
differs from it in its mechanism and its reduced fornv, which per- 
mit its applicability to all the uses of electric light, to the most 
delicate optical experiments, to theatrical effects, and to illumi- 
nating lighthouses and works carried on during the night It 
will work either with the voltaic battery or the magneto-electric 
machine. Two hundred and eighty of these instruments have 
been delivered by me for various applications in all parts of the 
world. This regulator is constructed, in fact, to avoid all the 
losses of light, which have rendered this kind of application veij 
difficult with the old apparatus. " — Illustrated London New», 

ILECTBIO HAIL. 
Mb. W. R. Bowditoh has communicated to the Times the follow- 
ing account of a storm at Wakefield, on May 7, 1862, illustrative 
of the theory of Hail propounded by him at the meetmg of the 
British Association at Leeds : — 
"Tbe day has been exceasWeVy bot iox \.\v\a\o<aX\\?3, «xv^\JbA«as 
ijeArly Aaturated with moisture •, Yiat^Vj «u^ Vvu^ ^^ ViaaXiXA* 
there waa veering about to nearly aX\ ^omXa ^1 \.\i^ ^oiw^iM^ 
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portly after 4 o'clock dense banks of black clouds in the south- 
west betokened an approaching storm, and by 6.30 the storm- 
flioods so obscured the town that lights were required to enable 
persons to read or write. A strong wind suddenly sprang up, 
and at 6.41 a very heavy fall of rain and hail descended. The 
rain was continuous throughout the storm, but the hail fell in 
poises with the increase of the wind. The hailstones, till 6.51, 
were of transparent ice with an opaque nucleus ; their form being 
that of segments of spheres. During this interval of time I saw 
no other form, nor were any of the hailstones without the opaque 
nucleus. The flashes of lightning coincided with the pulses of wind 
and haiL A short lull followed, during which no hail fell, but at 
6.52 fresh hail descended. This coincided in time with the light- 
ning and wind, as the former did, but the hailstones were of all 
kinds of irregular figures, and all opaque. They resembled lumps 
of frosted sliver. The rain and hail ceased here at 6.58, but the 
lightning and thunder continued for about a quarter of an hour 
longer, and while I write a fresh wind from the south-west is 
blowing. The hail and cold rain beat against my study window 
and so chilled the glass that it became covered with moisture on 
the inside, deposited from the air of the room." 



METEOBOLOaiCAL TBLB6RAPHT. 

At the Boyal Institution, Admiral Fitzroy has delivered 
a lecture, in which he gave ''An Explanation of the Metieo* 
rological Telegraphy, and its Basis, now under trial at the Board 
of iSade." Observations, he says, have shown that the currents 
of air in tho atmosphere are regulated by fixed laws. The '* law of 
storms'' has been for some time recognised, and their directions have 
been aeonrately traced. These great disturbances of the atmosphere 
are found to be caused by opposing currents of wind, which give the 
air a rotary motion; and these whirlwinds, or ''cyclones," are 
often of comparatively small diameter. By a careful study of the 
barometer and thermometer, and of the electrical indicator, called 
a "storm glass," the state of the weather at any place may be 
mdicted with tolerable accuracy for three or four days in advance. 
llie prognostications of the weather have thus been calculated ; 
and the Board of Trade have, during the past month, sent them 
to the daily papers. At the beginning of 1861 the Board of Trade 

. commenced the plan of telegraphing, to most of the ports of the 
kingdom, the forecasts of coming storms, which were based on 
observed sudden falls of the barometer at distant stations ; a fall 
ai the dghth of an inch of mercury in the course of an hour being 
ooDSidered a sure indication ot an approaching storm. At first 
these warnings were disregarded by sailors ; but the losses expe- 
rienced by a storm in February of that year, vj\i\Qi\i \\«l^\>^«^ ^«t^» 
oMst Mjd BJgD&Ued, taught them to pay more &\.\«ii\AOXi \a ^>?^^'«a- 

4jaesat s^paaJa of danger; and in consec^^Vkeiioe nvaxk'^ ^v^^ %Xk.^ 
jaumervoB lives had b^n saved. 

k2 
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GUTTA PERCHA. 

Mb. Stuabt Wortlet, in a letter to the Times, correcting 
misstatements made in the House of Commons, that Gatta Percha 
has failed as an insulating medium, in the experiments made by 
the Government Commission appointed to consider the subject, 
says :— 

'* As a member of the Commission alluded to, and haviogno in- 
terest either in gutta percha or india-rubber, beyend a desire to 
assist in the selection of the best insulating material for the still 
greater undertaking of a cable across the Atlantic, I think it 
desirable that the Government and the public should be cautioned 
against receiving as authentic these very inaccurate statements. 
• ** The fact is, that the elaborate experiments made under the 
authority of the Board of Trade showed that, except under very 
exceptional circumstances, gutta percha was the best insulator, as 
it was also proved to be impermeable to sea or fresh water under 
a pressure of 20,000 lb. to a square inch, — equal to a column of 
water about nine miles in depth. 

" So far from gutta percha having failed in submarine lines, I 
need only refer to the fact that in nearly all the sea-going and 
oceanic lines now submerged and in efficient working that sub- 
stance alone is used ; and at the late soirSe at Mr. S. Gumey's 
house, held to illustrate this subject by corresponding with the 
most distant parts of Europe, as well as with the coast of Africa, 
the correspondence was conducted with uniform success and mar- 
vellous results, through wires insulated by gutta percha alone." 



A NEW TELEGRAPHIC INSTRUMENT, 

Kemarkable for rapid transmission of messages through long 
cireuits, has been exhibited by Mr. C. "W. Siemens, F.R.S., at a 
conversazione of the President of the Royal Society. 

Metal types of a peculiar shape, each type bearing the name of the letter 
it represents, are set up in brass rods similar to compositors' sticka, well 
known in printing establishments. These sticks are arranged in front of the 
telegraph clerk, who sends them one after another throu^ tiie transmitting 
instrument. This instrument is worked by magneto-electro-currents, which 
are generated by a cylindrical iron bar, on which a quantity of insulated 
copper wire is wound in deep longitudinal grooves. This armature, by means 
of a fly-wheel, revolves between the poles of a series of twelve permanent 
magnets. This arrangement has been advantageously applied by Messrs. 
Siemens, Halske, and Co., for several years for working aial-tele|praphs, kc. 
The receiving instrument is one of Messrs. Siemens, Halske, and Go's, direct 
working inkwriters, with electro-magnets polarized by maenetio induction. 
Two currents, a positive and a negative, are required to produce each signal,* 
whether it be a dot or a dash ; the former is produced when the interval of 
time between the positive and negative currents is very short, and the latter 
when this interval is longer. The code of signals used is that known as the 
" Morse alphabet." To transmit the message represented by the types, the 
compositors' sticks are passed under a contact lever, which makes and brei^» 
contact with the line wire when an elevation or depression ocxjors in the type. 
Some only of the positive and negative c\xrTeti\A^etvw«ited by the rotating iron 
Armature are passed into the line wVTe,t\ve o\>^eT cxxtnstAa ^2^«t«.\.«^%^a^.'^ 
ahort-circuited. The types must alw&ya occw^i tti ftx.*^ x«\«Xa^«)'^Q%\\:\cy(i\A 
the roisLting armature, and for this pvtrpoae t\xe\y5ft-x^>^Mfc^xwv^«A.'tc(5fiBk. 
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teeth, by means of which they gear into a screw cut on the revolving spindlo 
of the armature ; moreover, recesses are cut on the sides of the type-rods co- 
inciding with the breadth of the teeth, holding the types in certain definite 
positions. In this manner 400 letters, or 80 words, per minute were trans- 
mitted on this occasion through an artificial resistance equal to 3000 statute 
miles of overground line wire ; and it is most remarkable that not the slightest 
readjustment was required either in the transmitter or receiver, whether the 
resistance was included in the circuit or taken out. This instrument has been 
tried by the Submarine Telegraph Company through a circuit consisting of 
iO miles of submarine cable (connecting England and France), 800 miles of 
land line, and 1150 miles of artificial resistance, amounting in all to 2000 miles, 
when the same speed and certainty of transmission was obtained. Ifr. 
Siemens asserts that this instrument produces the signals with a regularity 
and certainty unknown in transmission by hand, and excludes the possibility 
of errors ; as the types, after being put in the brass rods, may be easily con- 
trolled, by being read over before the message is sent. There seems to be no 
doubt that the speed of 400 letters per minute may be kept up during the 
wlude day and night continuously ; and it appears probable that a line worked 
with this instrument will be capable of doing as much as eight lines worked 
with the ordinary instruments. This new system ofiers the advantage that 
Government departments, for instance, may have their own type, and com- 
pose their own messages, which may transmit conventional codes of signs 
unknown to any but their correspondents. Mr. Siemens also exhibited a 
large induction-coil, constructed on a somewhat new principle, in operation. 
— Illustrated London Ifeios. 



DEEP SEA TELEQBAFH CABLE. 

Mb. Duncan has patented a Cable in which he makes use of 
ratan cane as an external protecting cover to the conducting wire 
and insulating medium— a material which has not before, we 
believe, been used for the purpose. This covering is said to be 
impermeable, and the silicated rind shelters the fibre from the 
encroachments of animalculse. The cane has long been in use by 
the Chinese and Malays, and it can be obtained in large quantities 
in Lower Bengal, Ceylon, Singapore, and China, of uniform 
lengths of 50 ft. and upwards. In this cable the joints are dove- 
tailed, scarfed, or spliced, secured with cement, and arranged to 
fall at intervals, so as to break joint. These joints appear as 
strong as the cane itself. In paying out the cable, instead of its 
descending perpendicularly from the ship's side, it will submerge 
in an even or horizontal position, having sufficient weight to over- 
come floatation, and cause it to gravitate gradually to the bottom 
of the ocean. The cane, as a non-conductor, will not generate 
heat in the hold of the vsssel, thus keeping the insulating medium 
at all times cool and equable, and allowing the tests to be carried 
on with greater certainty. The following are, among other advan- 
tages, claimed by the patentee : — Great flexibility, without elasti- 
city or compressibility ; it is not affected by heat or moisture ; it 
is imperishable in sea water; it aff'ords strength and protection 
to the insulating medium ; and it may be manufactured at a price 
80 moderate as to render this cable the cheapest that can be 
constructed. 



GREAT TELEGRAPH ¥EIJI. 

Tbe aDpatnUeled Peat of Writing by Te\egT«^\i ^M«cXVlasQwe^ " 
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continuous line of 3500 miles was recently aofaieved in the United 
States. Between 4 and 5 p.m., a news message was sent to San 
Francisco, to which, a few minutes afterwards, a return message 
was received, dated San Francisco, Nov. 6, 2^ P.M. The New 
York message of 5 p.m. was answered at 2 P.M., or three hours 
before it was sent, in the asual order of time. The difference in 
time between the two cities is three hours and fourteen minutes. 
This, we believe, is the longest circuit ever worked in the histoty 
of telegraphing.— Jfectoiic*' Magazine. 



THE TELEGRAPH TO INDIA. 

The Indian Government have of themselves undertaken this 
great scheme to establish direct communication between this 
country and all parts of India ; and, in the words of the Ttmes^ 
of December 26, 1862, ** before this time twelvemonth, the wire 
will be laid, and London, in point of time, within twelve hours* 
distance, not only of Bombay, Madras, and Calcutta, but of the 
furthest limits of our Eastern Indian frontier beyond Rangoon ! 
The India Board have intrusted the entire superintendence and 
control of the whole plan to Colonel Patrick Stewart, R. E., who 
has chosen Sir Charles Bright and Mr. Latimer Clark, electiical 
engineers, for the undertaking and for submerging the line. Every 
detail is now airanged, and the work begun, and, as we have saia, 
before this day twelvemonth, we shall have our news every morning 
from India." Two routes have been selected, rather than to rely 
upon one. The submarine portion of the line will be manufac* 
tured with due regard to the recent improvements in the science 
of telegraphy. The copper conductor is to be unusually large, 
composed of four segmental wires drawn into one — a new method, 
combining the advantages of a conductor formed of many strands, 
while obviating the drawbacks upon that mode of constniction. 
This conductor is to be insulated with four coatings of gutta 
percha and Chatterton's compound, the whole insulating material 
to be wound round with broad tape or webbing, strongly bound 
on. Outside this again comes a ** serving" of tarred hemp, and then 
the protecting sheath or iron covering of twelve large galvanized 
iron wires, to be wound on spirally. With ordinary cables the 
protecting covering would stop at the outer iron wires, but in 
this instance, as the line is to be laid in comparatively shallow 
water, the wires themselves, though galvanized, are to be still 
further protected from their most formidable enemy — rust. This 
is done most effectually by coating the whole cable thickly with 
two servings of tarred hemp yam, overlaid with two coatings of a 
patent composition invented by Sir Charles Bright and Mr. Latimer 
Clark. The composition consists of mineral pitch or asphalte, 
Stockholm tar, and powdered silica, mixed in certain proportions 
and laid on hot. When quite coVd \i\i\B ioxm^ ».tsv«*,%vj«v <ici\«nx!t^ 
of great strength and perfect flex\\i\\i\.^, \»\»)\>j \to^«cn\ssvj» Xa 
w»ter, and incapable of being destroyed \>^ >Xis mYKa\» wciAsaaNax^ 
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which exist in such abundance in tropical waters. The weight of 
these main sections of the cable is about three tons per miloi but 
the extreme shore ends will be very massive, coated with galva- 
nised iron- wire of almost tenfold strength, and weighing as much 
as fifteen tons a mile. In certain portions of the route near 
Bussorah, where there is any danger to be apprehended from small 
coasters anchoring, the weight of the line will also be increased bj 
the extra thickness of its wires to nine tons a mile — euoagh to 
shield it from any risk from anchors there. The contract for the 
manufacture of this cable has been given to Mr. Henley, of North 
Woolwich, who has undertaken to make it at the rate of not less 
than fifty nautical miles per week, and who, from the extent of his 
works, will probably be able to turn it out even faster. At every 
stage of its manufacture, the electrical staff of Messrs. Bright are 
to test it for insulation and conductivity, and the standard below 
which it is not to be allowed to fall in either of these respects is 
fixed at nearly 25 per cent higher in proportion than almost any 
cable has ever yet attained. In short, as far as depends on minute 
care and a wide scientific experience, the whole cable is likely to 
be as perfect as skill or ingenuity can make it. The vessels which 
are to take this line will probably leave England about the end of 
next June, arriving on the scene of their operations in the Persian 
Gulf in November or December — the best time of the year in 
which to lay the cable. The process of submerging it and securing 
the shore ends is not likely to occupy at the most more than three 
weeks. The total cost of the submarine sections of the line will 
be less than 800,000Z., includiug the expenses of laying it. — Times. 



THE ATLANTIC TELEGRAPH. 

Pebiodicallt, and as if by necessity (says the Mechanics* 
Miigazine), the great question of uniting Europe and America by 
Telegraph surges up and demands a practical solution ; and it is 
quite natural that it should do so. No scientific industry <5f 
modem times has been more economically successful than the 
electric telegraph. There are now at work, in the United States 
of America, 40,000 miles of telegraph, extending from San 
Francisco, on the Pacific, to Newfoundland, on the verge of the 
Atlantic Ocean — where it is again proposed to land a cable which 
shall have its other end at Valentia Bay. There are upwards of 
150,000 miles of working telegraph in Europe. A telegraph 
spanning the Atlantic would unite the electric wires of America 
with those in Europe, as those in Europe are now united with 
many in Asia and Africa. Establish a telegraphic link between 
Newfoundland and Ireland, and instantly means would be taken 
to connect our West Indian colonies and those of other countries 
with the mainlands of North and South America, thus bringing 
the whole mduatrial system of the two Amenc^a vcv^Ai tW!iS!kK»ssvv 
with that of nearly all the rest of the wotU. '^e* \i^\«^^*^^'^\^ 
poeable and practicable ; and if the Govemmeiv^.^ Q^^Yv^-asA^^^ 
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the United States will render legitimate assistance, the great idea 
may soon be made a great fact. It may be said that an attempt 
was made a few years since, and the resalt is a useless uid perishing 
cable at the bottom of the Atlantic. It would be folly to pass 
over this significant fact in silence. The failure of that cable should 
not, howiever, be a rock to discourage, but rather a beacon to guide 
in Uie pathway of future efforts. It is almost certain that the 
Atlantic cable failed from controllable causes. It was manu- 
fifictured and laid with undue haste. Conditions, moral and 
■cientific, which should have been complied with were trifled wilit 
or neglected. In a second attempt, more care must and will be 
taken. As far as the science of submarine telegraphy has jet 
developed itself, the greatest electrical difficulty is experienced in 
getting signals through very long lines of submerged wire, owing 
to the retardation of the current. The difficulty of woridng 
through long circuits owing to the retarding effects of inductive 
electricity increases in about the square of the length of the line 
when long insulated wires are laid either in the earth or under water* 
This is not the case with land lines carried through the air, as the 
natural humidity of the atmosphere and the loss of electricity over 
the many points of support prevent any strong manifestation of 
inductive influence ; but a long line of wire, perfectly insulated 
throughout its length, becomes, in fact, a Leyden jar, and in 
proportion to its length, so is the difficulty of discharging it to 
produce distinct signals at the further end increased. Thus it is 
that if two lines of the same dimensions and cost as regards copper 
and insulation were laid, one for 500 miles and the other for 1500, 
the former could be worked through for messages at nearly nine 
times the speed of the latter. Hence a line laid in sections must 
always possess immense advantages over long unbroken circuits. 
Science may, of course, yet discover the means of working through 
a cable of 2000 or even 8000 miles as easily as lengths of 200 or 
SOO miles are now worked through ; but at present all experience 
is against the attainment of such a happy result. 

Two companies are striving to effect this gi-and object, but in 
each case important difficulties remain to be surmounted. 

This question of an Atlantic telegraph is not merely economi- 
cally and morally interesting to England and the United States, 
but it involves world-wide results. It would not only be the 
greatest triumph of science, but it would be the means of 
bestowing a rich inheritance of blessings on mankind. It is a 
benefit which the statesman, the capitalist, the economical reformer, 
the philanthropist, and philosopher may heartily join hand in hand 
to promote. 
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ALLOTBOPIO STATES OP OXYGEN. — NITRIFICATION. 

Aftbb many fruitless attempts, Professor Schonbein has suc- 
ceeded in isolating ozone from an ozonide, and in finding out 
simple tests for distinguishing ozone from its antipode, antozone. 
He has also produced ozone by diBsolving pure manganate of 
potash in pure oil of vitriol, and introducing into the green solu- 
tion pure peroxide of barium, when ozone mixed with common 
Oxygen will make its appearance, as readily perceived by the nose. 
By this ozone Professor Schonbein rapidly oxidized silver at the 
temperature of 20 deg. Cent., and '* by inhaling it produced a 
capital catarrh." Regarding Nitrification, he states that he has 
generated " nitrite of ammonia out of water and nitrogen — viz., 
atmospheric air — ^a most wonderful and unexpected thing. Let," 
says he, ** a piece of clean linen, drenched with distilled water, 
diy in the open air ; moisten it then with pm-e water, and you will 
find that the liquid wrung out of the linen, and acidulated with 
solphuric acid (chemically pure), will strike a blue colour with 
starch paste containing iodide of potassium — the most delicate 
test for nitrites. It is, therefore, a fact that shirts, &c., in fact, 
all linen, must contain appreciable quantities of nitrite of ammo- 
nia." After giving several forms of the experiment, he refers to 
results obtained by him eighteen months previous — viz., that 
daring the slow combustion of phosphorus in moist atmospheric 
air very perceptible quantities of nitrite of ammonia were formed. 
Now, he has hardly any doubt that the production of that nitrite 
is due to the evaporation of water about the phosphorus, whose 
temperature, in consequence of its burning state, is higher than 
that of the surrounding medium. The same remark applies to the 
formation of nitrite of ammonia during the rapid combustion of 
charcoal in moist air. [Our readers will recollect that our atmo- 
sphere is a mixture, and not a compound, of oxygen and nitrogen ; 
that Uiese two gases will remain distinct for ages, but that when 
made to combine by chemical means, as in nitrous oxide and nitric 
acid, they manifest strong chemical aflBjiities.] Professor Schonbein 
concludes by saying, "that as evaporation is continually going on 
in our atmosphere, and along with it the generation of nitrite of 
ammonia, hence nitrates and other salts are readily formed, and in 
our rainy climates are speedily washed away into our springs, rivers, 
&c. The formation of nitrite out of water is also a highly impor- 
tant fact for vegetation. In fact, each plant thus becomes a 
generator of nitrite of ammonia, preparing at least a part of its 
nitrogenous food ; and the same thing takes 'i^V&aq OTi \Xi^ ^^\nv^ 
on which it Btanda" Hence Liebig may be TigViV. Vn «8i^\xv%^'a^»'^^ 
plant requires an arti^cial supply of ammonia. "PYO^tw^oT^^x^^vj^ 
m a note to the foregoing communication, aay^ \.\iaA.^ ' ' ''o^ T«^aiC^o^ 
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to the peculiar circamstanoes under which oxygen and nitrogen 
combine, it may be worth while to refer to the reBolts obtained by 
Dr. Bence Jones {Phil, Trans,, 1851), where the direct union of 
these gases in all cases of combustion in air is described. 8oh5n- 
bein's results depend en evaporation.*' — Illustrated London Nem, 



PREPARATION OP OXYOElir. 

Mr. Matthet, we are informed, is able to decompose at one 
time about fifty pounds of chlorate of potash mixed with the same 
weight of manganese. He has thus proved that although the dis* 
engagement of gas be prodigiously rapid, yet, if the abdactoiy 
tubes be sufficiently large, there is really no danger of explofdon, 
and no sensible increase of pressure on the apparatus. — Und, 



OARBONIO ACID AS AN ANiBBTHBTIC. 

Carbonic Acid has been employed as an Anesthetic by H. 
Ozanam in a surgical operation. He mixed three parts of the gas 
with one part of atmospheric air in a large india-rubber bag, pro- 
vided with a flexible tube, and a mouthpiece by which the patient 
inhaled the mixture. Sleep was produced in about two minufeei : 
it was accompanied by acceleration of the respiratory movementa 
and copious perspiration on the face. The moment the inhalatiim 
was stopped, the patient awoke with perfect consciousness. 



chloroform. 
The action of Chloroform is treated of as follows by Dr. Phipson, 
in the Popular iScience Review : — 

** (Jnder the influence of chloroform the nervous centres lose their powers 
in reg^ular succession. This is not only an interesting physiological fiwjt but 
also a practical point of great importance. First, the oerebrallobes lose their 
influence, and consciousness disappears entirely. Next, the cerebellum loses 
its power of regulating locomotion ; then the spinal cord becomes incapable 
of producing sensation and of originating motion: but the medulla oblongata 
(that portion of the spinal cord which enters the brain), which presides over 
respiration, still retains its functions. Next, the medulla oblongata is 
affected ; when this occurs breathing ceases and death is near ; but even yet 
the ganglionic nerves oAhe sympathetic system perform their functions, and 
the heart and intestines continue to move for a time, often with vigour. In 
the human body exist different systems of nerves, and the art of prodadng 
an»sthesia consists in allowing one system to work as usual while the other 
systems are under the influence of sleep. The nerves of motion and of sen- 
sibilitj are made to sleep, whilst the nerves of organic life continue their 
functions. We are now enabled to appreciate these wonderfhl disooveries 
and to admire the marvellous arrangement of the nervous system. The 
problem of depriving man of sensibility and motion, without impeding respi* 
ration, circulation, digestion, or, in other terms, of depriving him of his 
faculty of movinj? and of feeling pain without depriving hmi of fife, has been 
solved. During aneesthesia (the sleep of chloroform) man lives like a plant ; 
his animal faculties are taken from him for a time." 



iLLumsATiNa Gas has been ire«vie\vtVj v^cAxwi^jA. ^^^^j?*^^ 
Mid liquid hydro-carbonB, eapeciaW^b^ \Jm> ^xoowaol 10L.^S^- 
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taOQd and Grane, which is based on the decomposition of the 
vtoar at a red heat by the hydro-carbons. In this condition the 
l^cbtigen of the water combines with the carbon of the hydro- 
earboDB, in order to form a hydro-carbon more hydrogeuized, and 
poasessing' a very high illuminating power. The reaction takes 
place in the following manner: — At this high temperature the 
liquid hydro-carbon is transformed into ordinary illuminating gas 
by abandoning part of its carbon, which decomposes the water by 
forming carbonic oxide, with small quantities of carbonic acid and 
proto-<»Tburetted hydrogen. This gas, as well as the carbonic 
oxide, becomes saturated with the liquid hydro-carbon, and forms 
a hrilHant illuminating gas. Hitherto, it is said, we have not 
attained to a practical solution of this problem, because the decora- 
position of the water and the hydro-carbons did not take place at 
the same time. MM. Schafifer and Walker state that by decom- 
posing the whole in the same apparatus at the same time, they 
have obtained results in full accordance with the theory. With 
this view they arrange that a retort, heated to redness and filled 
with coke, shall receive at the same time the vapour and the 
fiqnid hydro-carbon. They thereby obtain a gaseous mixture 
ponessed of an illuminating power three times that of the gas 
obtained from coal. They state that they can vary this illumi- 
nating power at will by admitting into the retort more or less of 
the vapour of water. — IlltistrcUed London News, 



THB LIME LIGHT. 

Wk have been favoured by Mr. James McHaffie, of Bombala, 
New South Wales, with the follow >g communication, "saved front 
the wreck of the Colombo.'* 

"In the Tear-Book of Facts, 1862, page 107, you record the 
discovery by Mr. T. W. Tobin, that a diaphragm of carbon may 
be arranged in a tube so as to dispense with part of the apparatus 
at present used in the production of the Lime Light. Some 
twenty years ago, when experimenting with the blowpipe, I dis- 
covered a similar means of obviating the necessity for the two 
gasometers, and the complicated stop- cock then used in producing^ 
the oxy-hydrogen flame ; and seven years ago I published the plan 
in the Mdhoume Argus newspaper. 

" Oxygen and hydi-ogen may be mixed in one gasometer, and 
bamed with perfect safety by adopting the following arrange- 
ment : — Let the pipe communicating with the gasometer terminate 
in a metal tube, at least four inches long, with a jet attached. 
Stuff the tube close to the jet with fine wire, such as is used in the 
manufacture of wire-gauze for sifting flour. The diaphragm of 
wire thus formed, by absorbing the heat of the flame, prevents 
combustion extending to the gasometer, on the &2t.TXi« ^nxi^Y^V^NXyd^ 
ihe gauze of the Davy iamp prevents the flaxEiQ vas\^^ >Xi^ ^gi»aa 
jRvm being communicated to the gases ontav^ift VJti^ ^-aiMaft. "^^ 
Jaiger the diameter of the stuffed tube, ibe greaX.et MJaa N^>xa» «^ 
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gas which will pass through ; while the greater the len^ of the 
stuffed tube, the greater the security against the bnrstmg of the 
gasometer. No space should exist between the jet and diaphragm, 
for fear of an explosion at that point. A bladder filled witii the 
mixed gases is a safe gasometer to test the value of my sugges- 
tion." 



OZONE EXHALED BT PLANTS. 

In an elaborate memoir presented to the Academy of Sciences, 
At Paris, M. Kosmann gives an account of a series of experiments 
in regard to this subject, carried on at his own house in the middle 
-of Strasburg, in the Botanic Garden of that city, and in a spacious 
^rden above thirty miles from it : these three places seeming to 
offer the differences which should characterize vegetation in the 
midst of towns and that of the country in various degrees. He 
made use of Schonbein's ozonometric scale and ozonoscopic bands, 
fixed on the plants. For details we must refer to the CompUs 
Renduiy Kov. 10 last. He gives the following as the results of 
his observations from July 29 to Sept. 14 last. (He proposes to 
resume his studies in the spring.) — 1. Plants give off ozonized 
oxygen from the midst of their leaves and green parts. 2. Their 
leaves give off during the day ozonized oxygen in ponderable 
quantity, much greater than that which exists in the surrounding 
air. 3. Duiing the night this difference disappears where vege- 
tables are sown sparingly ; but where there is an accumulation of 
plants, and they grow vigorously, even in the night the ozone 
observed in the plants is greater than in the air, which is, doubt- 
less, explained by supposing that the ozone disengaged during the 
day continues to surround the plants during the night when the 
weather is calm. 4. Plants in the country give off more ozone 
than those in the town during the day — probably due to vegetative 
life being more active — the former also reducing more carbonic 
acid. 5 . Hence we may infer that the air of the country and that 
of habitations surrounded by vast gardens, forests, &c., is more 
vivifying than that of towns. 6. In the midst of towns and a 
concentrated population, the ozone of the air at night is more con- 
sidei-able tfiaii the ozone of the air by day. If we go away a little 
from this concentration of men, and enter into that of plants, Uie 
excess of the ozone of the night above that of the day diminishes ; 
and if we advance further into the country, where plants are more 
numerous than men, the ozone of the day becomes more consi- 
derable than that of the night. 7. The interior of the corollas 
gives off no ozonized oxygen. 8. In dwelling- rooms oxygen does 
not generally exist in the ozonized state." — Illustrated Lonchn 
News. 



ABSOBBING POWIML OP TB.^ BXiUkTa ^JEtSl. 

Dr. Mubbay Thomson bbBervea •.— ^ox V^^ \aax wxNq i«m^ 
pbyaiologicsA and other autUota lia^e \>een^ m«MDJwas!a»% Vh^^^tj 
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opposite views in regard to the absorption hy the skin of sub- 
stances dissolved in the water of baths. Some authors holding 
that such salts as iodide of potassium readily reach the blood 
through the skin, when applied in the foi-m of a bath containing 
that salt ; while others hold that absorption, under such circum- 
stances, never takes place. 

My experiments were all made on my own pereon at various 
intervals during the last two years. Six of them were made on as: 
many successive nights, so as to try if frequency of bathing ren- 
dered the skin more permeable. The general method of making 
the trials was this : — Into an ordinary bath, a measured quantity 
of warm water was let, the temperature of which was recorded. 
Means were taken to keep the heat constant during the experiment. 
The temperatures ranged usually from 90*' to 98°. The salt to be 
tried was then dissolved, and mixed with the water. The time in 
the bath was noted ; it varied from half an hour to one hour and a 
quarter. The whole body was immersed, excepting the head and 
neck. All the urine voided in twenty-four hours after each bath 
was collected and concentrated, then tested for the substances expe- 
rimented on. Six baths were taken, in which iodide of potassium was 
dissolved. The quantity of the salt varied from 200 to 1300 grains. 
Pive baths, in which quantities of ferrocyanide of potassium, 
varying from 1400 to 5000 grains, were dissolved. Four hatha 
were taken, the water of which was rendered strongly alkaline by 
soda. The result of these fifteen experiments was, that I could 
net find that any of the substances in the baths passed through 
the skin into the blood, so as to be found in the urine ; the soda 
baths did not render it alkaline, nor could I detect the other salts 
in it ; and it is to be noted that the tests for them were extremely 
delicate. 

The general conclusion which my experiments lead me to are, 
1. That though not denying that absorption by the skin of 
aqueous solution does take place, yet it seems to be the exception 
and not the rule. 2. That medicated warm baths, whether 
natural or artificial, do not appear to owe any virtue they may 
have to the substances dissolved in them reaching the blood through 
the skin. At the same time, as there are other ways by which one 
can conceive such baths to operate on the system, it is not to be 
concluded that, because absorption may not take place, such bath» 
are useless as therapeutic agents. — Proc. Royal Soc. Edinburgh. 



IODIDE OP LITHIUM. 

LiBBio has described the following simple method of preparing 
Iodide of Lithium and certain other iodides : — 

One part of amorphous phosphorus is placed in a mortar with forty times 

its weight of warm water; twenty parts of iodine are added^ and brou^bA ^^VV. 

in contact wi»h the phosphorus hy rubbing. The Wctoi^, «A. Vvi%\. ^«tV\yca^\w, 

afterwtards becomes colovaleas, and more rapidly VE neate^L va. \i)tve ■s««.\.«t-\i*fia.. 

The liquid is poured off from the small residue oi phoapViotua «cA ^\\.* «atoa>.- 

i»ted with baryta, at drat with carbonate, and aftetYf«krdamV)ck.>o«rS^»«-'«*'^^ » 
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and then filtered from the pho8phat« and well washed out. The dear filtrate 
now contains iodide of banam ; and by double decomposition with carbonate 
of lilhia iodide of lithium is formed. The acid liquid rormed by the action of 
iodine on phosphorus and water, which consists of phomhone aod l^rodio . 
acids, may be neutralized with lime instead of barytt ; the method is other' 
wise the same. In the place of amorphous phosphorus, ordinary phosphoroa 
may be used ; the action is then quicker, but also more violent. 

Pettenkoffer, under Liebig's direction, made experiments in order 
to see if iodide of potassium could not be advantageously prepared 
by the above method : one ounce of phosphorus was treated with 
iodine in the manner describe 1, as long as the iodine dissolved^ 
without colouring the liquid ; for this ISJ ounces of iodine were 
necessary. The clear liquid was poured off from a small quantity 
of amorphous phosphorus which had been formed, and milk of 
lime, prepai*ed from 8 ounces of burnt lime, added until the liquor 
was alkaline. After filtration, a hot solution of 9 ounces of crys- 
tallized sulphate of potash in 48 ounces of water was added, and 
the whole allowed to stand six hours. After filtration from the 
sulphate of lime, the clear liquid was evaporated down to a quart, 
and a solution of pure civrbonate of potash added as long as a pre- 
cipitate of carbonate of lime was formed. This was filtered ; and 
the clear liquid, when evaporated to crystallization, furnished a 
crop of 13 ounces. The mother-liquid, evaporated to dryness, gave 
34 ounces more of perfectly pure pulverulent iodide of potassium. 
The theoretical quantity required is 174 ounces, — PiUotophical 
Magazine. 

PHLORYDZINE. 

Phlorydzine is a neutral principle which exists in considerable 
quantities in tlie bark of the root of the apple, plum, and cherry- 
tree — also, probably, in some others — but principally in the root . 
of the apple-tree, from which source we are mainly supplied. 
Phlorydzine, as at present in the market, is in the form of powder 
of a dirty white colour, consisting of broken -up silky needles, in 
appearance not unlike quinine which has not been well bleached. 
"When rubbed between the fingers it has a soft velvety feel veiy 
like that of French chalk ; but if the substance be orystallized by 
the slow cooling of a dilute solution, previously treated with 
freshly-prepared animal charcoal, it will then be obtained perfectly 
white, and in the form of long, flat, brilliant, silky needles. Its 
taste is peculiar, it is very bitter at first, but ends by leaving a 
somewhat sweetish taste with a flavour of apples on the tongue. 
This substance contains no nitrogen, and thus differs Irom 
quinine. In an article on the subject in the Dublin Quarterly 
Journal of Medicine, Dr. de Ricci thus recapitulates the advan- 
tages of phlorydzine : — "It may be used where neither quinine^ 
salioine, nor bark can be administered, with impunity ; it is per- 
fectly adapted to young children ; it is not expensive ; and we 
are not depending for its auppVy o^a. Wxe Tfc^vdl^-dlminiahing 

CincbonA forests of South Amencsk, W^\^N««X>\xTt^JKci\>«a\f^<iia 

cf it at home. ** 
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ANTOZONB. 

PbOF. Hu^et lias read to the British Association a paper on 
. 8chdnbein*8 " Antozoue.'* The author said he had received a spe- 
eimen of a mineral containing a peculiar substance from Professor 
Liebig, with a request that he would bring it under the notice of 
the members of the British Association. The mineral, a fluor- 
spaih, when rubbed gives off a strong odour closely resembling the 
smell of bleaching powder, and when pounded under distilled water 
in a mortar the water instantly acquires very peculiar properties, 
several of which Dr. Harley mentioned. The following one he 
illustrated by experiment — namely, the turning a colourless 
solution of iodized starch to an intense azure blue. Lastly, 
Professor Harley said that it was possible, as Schonbein sup- 
posed, that the so-easily decomposable substances existing in the 
mineral in a free state had been there during centuries, — probably 
even from the time of its first formation. Moreover, as the 
mineral loses all its peculiar properties when heated, it was evident 
that since the mineral acquired these the earth around it and the 
district where it is found can never have been subjected to a high 
temperature. 

ANALYSIS OF POMPEIAN GLASS. 

The Glass of Pompeii has been examined by M. G. Bontemps, 
who has reported on the subject to the French Academy of 
h'ciences. The certainty that glass had been employed by the 
ancients anterior to the year a.d. 79, the date of the eruptions of 
Vesuvius which buried the cities of Herculaneum and Pompeii, 
has caused manufacturers to desire information as to the mode of 
making this glass — whether it was blown or cast, &c. Through 
the kindness of the French and Italian Governments, Mr. 
Bontemps has obtained specimens of glass from Pompeii. The 
fragments received measure no less than 10 centimetres. The 
glass is well cast, free from knots and other defects. Some pieces 
are exempt from bubbles, others contain them in large quantities, 
bat they are not all inherent to the fusion. The thickness of the 
glass is unequal ; in some places it is more than 5 millimetres, in 
others only 3 millimetres. The glass shows evident marks of 
having been rolled. The colour is a bluish-green, similar to that 
of the common glass made about fifty years ago. The following 
are the compositions of the glass of Pompeii, analysed by M. F. 
Claudet, and of that of the present day, analysed by M. 
Dumas : — 

Glass of Pompeii. Good Modem Glass. 

SiUca 72-50 

Lime 1310 

Soda 13*00 

Alumina .... 1*00 
Oxides of iTon wad inKCi%«sv<»hi^ ^* ^ 



9907 VftP^ 



SiHca .... 


. 69-43 


lAm» . . . . 


. 7-24 


Soda . . . . 


. 17-31 


Alnmina . . . 


. 3-66 


Oxide of ivon 


. 1-16 


Oxide ofmangtmeBe . 


. 0-39 


Oxide <^ copper , 


. traces 
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AHERIOAN DIAMOND. 

The largest diamond in North America is now being exhibited 
at Boston. It was found about a year since in the northern part 
of North Carolina, on the Virginia border, near the Blue Ridge. 
In the rough it weighed nearly 24 carats, and the cut diamond 
weighs nearly 12 carats. Its value is between $10,000 and 
$13,000, and but for two almost inappreciable spots it would 
be worth more. In size it approaches a large plum-stone in 
length, but it is deeper and broader, almost a square on the face, 
with rounded comers. Each of the numerous facets had to be 
ground down separately, it being unsafe to chip off comers for 
fear of cracking the stone. The cost of the fine sand used for 
this purpose was above $100, and the charge for the entire work 
$1500. 



ALUMINIUM. 

Mb. B. Jackson, of Pimlico, in a communication to the TimeSf 
says : — It is stated in one of the most recent works on Chemistry 
{Miller's ElemerUs) that the metals of the earths, to which class 
Aluminium belongs, ** cannot be obtained from their oxides by the 
action of carbon." It is proved, by the following experimenty 
that carbon is capable of removing the oxygen from alumina. 

Dissolved pui*e alumina in solution of tartaric acid, and to the 
tartrate of alumina added about twice its weight of sugar, evapo- 
rated to dryness and calcined in an evaporating dish ; the carbo- 
naceous mass was then mixed with an equal weight of dried 
common salt, the mixture placed in a Cornish crucible, and covered 
to the depth of nearly two inches with finely-powdered charcoal, 
and submitted to a bright red heat for about one hour. On 
inverting the crucible, after cooling, the alumina mixture came 
away as a coherent mass, retaining the form of the inner sur&ce 
of the crucible, but thickly covered with globules of the reduced 
metal. A few of these I removed, and returned the mass to the 
crucible, for the purpose of obtaining a button of the metal by 
another fusion. 

In this, however, the experimenter was disappointed, as by the 
too sudden application of heat the crucible cracked, and the 
aluminium disappeared. 

Several attempts since made to obtain the metal have been 
unsuccessful, although the conditions of each experiment have 
been, as near as I could judge, those under which I had succeeded 
in my first trial. 

electro-chemical reduction op the metals. 

A MEMOIR on this subject, by M. Becquerel, has been read to the 

French Academy of Sciences, and specimens of the metals obtained 

presented, **When," saysM.. "Beccvvxwf^, "^^^w«to^^<wa con- 

centrated solutions, whatever inay\ie\.Vi«comvo%\\:\wi,^\}tv<s«tts^ 

the intenaity of which ia very fee\A© aii^^e^^^^ ^^ ^^ ^«me*!^ ^ 
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the solution, we avoid tamoltaous deposits, and the molecules 
group themselves regularly, and aggregate with adherence.*' Act- 
ing on this principle, he has been enabled to obtain a great number 
of mineral substances by electro-chemical decomposition. In the 
present memoir he describes the means adopted to procure fine 
specimens of cobalt, nickel, gold, silver, and platinum. — Jllustrated 
London News, 



CAST-STEEL. 

The production of Steel in France (from substances hitherto 
considered unfit for the purpose) is the subject of a paper laid be- 
fore the French Academy of Sciences, by the eminent chemist, 
M. E. Fremy. While in England, as a juror of the International 
^Exhibition, he visited manufactories and obtained information on 
the processes employed in steel manufacture, especially that of Mr. 
iBessemer. On leaving England he bore with him the conviction 
that Mr. Bessemer's apparatus could produce a metal fit for foreign 
castings, but feared that the French castings with coke contained 
too much sulphur and phosphorus to be usefully employed in the 
Mew method. However, he found all his fears disappear on expe- 
rimenting at St. Seurin in the steel manufactory of Mr. W. Jack- 
son. We have no space for the details given of these experiments, 
which will be found in the Comptes Rendus^ Vol. Iv., No. 7. M. 
Fr^my sums up his paper by expressing his conviction that, by the 
new processes employed, cast-steel may be obtained of all the qua- 
lities required in manufacturing industry and for warlike and nau- 
tical purposes — a pure homogeneous steel, easily produced with 
the expenditure of very little fuel. "It will," he says, " effect a 
revolution in metallurgy of great advantage to France, since iron 
may be replaced, in many of its applications, by steel produced in 
Sk most economical manner." Considerable masses of the cast- 
steel alluded to were shown at the office of the Institute when 
M. Fr^my's paper was read, and were considered as true and 
honourable monuments of a conquest obtained in metallurgical 
science.' — Ihid. 



LUMINOSITr OP PHOSPHORUS. 

Db. Moffat has read to the British Association a paper 
"** On the Luminosity of Phosphorus." If a piece of phosphorus be 
put under a bell-glass and observed from time to time, it will be 
found at times luminous, and at others non-luminous. When it 
is luminous a stream of vapour rises from it, which sometimes ter- 
minates in an inverted cone of rings similar to those given off by 
phosphoretted hydrogen ; and at others it forms a beautiful curve, 
with a descending tint equal in length to the asceudm^ow^. ^^^ikft 
vapour is-attrscted hy a magnet ; it is also aUT?rfi\.^ii\i'g \i«aK.,\w^. 
H ia repelled hy cold. It renders steel neediea Ttta.g;iv'&M\c, ^\A\N.S» 
peneived only when the phosphoras ia \ummo\xa. 'BJ^^vAX^ ^^- 

N 
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dnoed from daily observations of the phosphorus in connexion with 
the readings of the barometer, the temperature and degree of hu- 
midity of the air, with directions of the wind« for a period of 
eighteen months, show that peiiods of luminosity, or phosphorus 
and, non-luminosity, occur under opposite conditions of the atmo- 
sphere ; the former being peculiar to the equatorial, while the lat- 
ter is peculiar t.o the polar current. By the catalytic action of 
phosphorus on atmospheric air, a gaseous body (superoxide of hy- 
drogen) is formed, which is analogous to, if not the same, as at- 
mospheric ozone, and it can be detected by the same tests. The 
author has found, by his usual tests, that phosphoric ozone is de- 
veloped only when the phosphorus is luminous. 

Periods of luminosity and periods of atmospheric ozone take 
place under similar atmospheric conditions, and the conditions of 
non-luminous periods and periods of non-atmospheric ozone are 
the same. From the author's observations in connexion with this 
matter, which extend over several years, it appears that 99 per 
cent, of luminous periods, and 91 per cent, of ozone periods com- 
mence with decreasing readings of the barometer and other condi- 
tions of the equatorial current, and that 94 per cent, and 66 per 
cent, terminate with increasing readings and the conditions of the 
polar current. Luminous periods commence and luminosity in- 
creases in brilliancy on the approach of storms and gales, and 
ozone periods commence and it increases in quantity under similar 
conditions. There is, it would appear also from these observa- 
tions, an intimate connexion between the approach of storms, the 
commencement of luminous and ozone periods and disorders of 
the nervous, muscular, and vascular systems. Here the author 
gave the dates of many storms and gales, and the occurrence of 
diseases of the above class, showing their coincidence; and in 
corroboration of what he had stated, he mentioned the fact that 
there was a concuiTence in the issuing of Admiral FitzKoy's cau- 
tionary telegrams and these diseases. He also stated that he 
views the part performed by ozone in the atmosphere as being 
similar to that performed by protein in the blood ; the latter 
giving oxygen for the disorganization of worn-out lissues in the 
animal econora)', — the former giving oxygen to the products of 
decomposition and putrefaction, and rendering them innocuous or 
salutary compounds. With these views he has used phosphorus 
as a disinfectant ; and from the results he has obtained, he be- 
lieves that by using ozone artificially formed by the action of 
phosphorus in localities tainted with the products of putrefaction, 
just in sufficient quantity to tinge the usual test-paper, all diseases 
of the pythogenic class would be prevented. 

Although the data are too few to theorize upon. Dr. Moffat 

hoped that he would be excused for pushing the matter beyond a 

ample statement of facts and observations, as many facts had been 

ohservedin nature wMch&lTOTig\yeoxTo\>oT«.\A&^VLVi«h&d advanced. 

Ozone, he observed, is in aW pro\>«)a\YL\.^ fextas^ N«\«x«H«t ^«c&S& 

phosphorescence ; and this \a\>y no m«WDawl^av^^Trasi««l^«o«s^ft!^r 
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Bon. Itjfl Been in life and id death, in the animal apd vegetable kiwgi .^.: 
dotns, and in the mineral kingdom. Here many iastanoog of 
phosphorescent bodies were enumerated, among which the algiiib- ' 
shining Neries was named as becoming particalarly brilliant wilii 
a direction of wind from points of the compass between east mm^ 
south ; and the fact that the sea becomes luminous on the approscli 
of storms by marine animals floating on its surface was noticed. 
Many phosphorescent minerals were named ; the fluorspar b^nf^ 
particularly pointed out as being not only phosphorescent on alight 
increase of temperature, but as giving off ozone. The author oon* 
duded by observing that it is not improbable that atmospheric 
ozone is formed by the phosphorescence of these and similar bodies^ 
and pointed to ^e absence of ozone and weak magnetic action 
during cholera periods, which are periods of non- luminosity, and 
to the disappearance of cholera with the setting in of the equa- 
torial current, which is ozoniferous and favourable to luminosity. 
The aurora, the author thinks, may yet be proved to be a display 
ci himinosity. — Athenceum. 



PHOSPHOBESCENCK OF POBK. 

The bodies of marine fish and of some other animals frequently 
become f^osphorescent before putrefaction begins. To do so, 
the presence of humidity, oxygen, and a certain temperature is 
rs^mred. M. Hankel, in the Anncden der Physik^ gives an 
aeeoont of this phenomenon appearing on Pork. The Pho^iho* 
resoence was silvery white, and enlightened the neighbouring 
objects. It was superficial, for on cutting the flesh with a knife, 
^e vnder part was obscured till after a certain time, when doubt- 
less the oxygen of the air had had time to act. The phosphorescent 
laatter was of an unctuous character, and M. Hankel could not 
pereeive in it any traces of organized beings. The light was anni- 
mlatedby the application of ether, alcohol, a solution of caustic pot- 
ash, cold, hot water, and a temperature of 104 Fahr., but in thA last 
two cases, the light reappeared when the flesh was restored to the 
ordinary temperature. The light also disappeared when {^aoed 
in a vacaum or in an atmosphere of carbonic acid, but returned 
iHietk a little oxygen was permitted to enter. Sulphuric acid 
aanifailated it for ever. Ozonized oxygen does not sensibly affect 
this phosphorescence. Fatty oils lessen its duration (this is the 
ease also with distilled water), but none of these liquids become 
phosphorescent by contact with this animal matter. 



If ANUFAOTUBES FBOM FEAT. 

1>R. B. H. Paul has read to the British Association a paper 

"On the Manufacture of Hydro-carbon Oils, PwraJEBiw, ^.^ixcsow 

Peat," The author deacribed the results tbat\i«A\iefeTxOa\aMD»A.*fe 

some works lately erected under hia direclion m ^^^ Si^"mA ^ 

Lewis, N.B, The peat of that locality ^aa deaOTV>oe^ «» ^ V^*^* 

K 2 
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Uarly rich bitnmous variety of mountain peat, yielding from five 
to ten gallons of refined oils and paraffin from the ton. The 
results obtained at these works were contrasted with those 
obtained at the works of the Irish Peat Company some years ago, 
where the produce of oil was not more than two gallons from ihe 
ton of peat. This difference in the produce was ascribed, in a 
great degree, to the improper mode of working adopted at the Irish 
works. One of the most important points dwelt upon, was the 
necessity of regarding the hydro-carbon oils and paraffin as the 
only products that would afford a profit in working peat ; and 
the failure of the Irish works was attributed to the attempt to 
obtain other products which could only be regarded as waste, and 
not worth working, unless the oils and paraffin were obtainable in 
a remunerative amount from the peat Dr. Paul oondnded 
his paper by expressing his opinion that, though the working 
of peat was surrounded by many serious difficulties as re- 
gards its establishment and prosecution, there was every reason 
to believe that such peat as that occurring in the Highlands of 
Scotland could be advantageously worked ; and that if the mann- 
faoture of oils were underti^en with earnestness and perseverance^ 
it would become a means of greatly improving the condition of 
those parts of the country, and a fertile source of profit. 

OILS AND EKSINS PROM VICTORIA. 

A PAPER has been read to the British Association "On the 
Essential Oils and Hesins from the Indigenous Vegetation of 
Victoria," by Mr. J. W. Osborne. Mr. Osborne drew the atten- 
tion of the Section to the abundance of essential oils of indigenous 
growth in the colony of Victoria. The vegetation yielding them 
was to be found everywhere, forming in many instances large 
forests of miles in extent. Mr. Osborne stated that the yield was 
in most cases exceedingly large : for instance, the Euealifpius 
amygaddLinOy a very Jarge forest tree, bore leaves which, with the 
twigs to which Ihey were attached, gave, in the green state, as 
much as three pints of the oil from 100 lb. of the fresh material. 
Thirty-five specimens of oils were exhibited, all of which were pos- 
sessed of valuable properties ; some were of medicinal value, others 
as perfumes, and the great majority would be serviceable in the 
arts as solvents for resins used in the manufacture of varnishes, 
and also for illuminating purposes, for which they were well 
adapted, as they burnt with a very white and clear light in lamps 
adapted for the consumption of paraffin oil, and were sa£B^ inas- 
much as they were ignited with great difficulty. The trees yidd- 
ing these valuable products covered an area of the colony equal to 
12,000,000 acres. Mr. Osborne next referred to the resins of the 
colony from the gum-trees or genus Eucalyptus, the OaUUris 
verrucosa, and cuprtmfiynn.U^ from the XanUwrrhcea (Mutralii 
and the various species of the ^vASLCia, vn^ ^«aKsc^M^«n>T&A^t thfiir 
properties and the purposes for whic\L Wxe^ nii«to ^j^w^^kAu 
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PABAFFIN, OR COAL OILS. 

Although some information as to these fluids has been given 
in a previoas Section, we quote here the substance of an able 
article upon the same subject, in the Mining Journal, 

Paraffin, and, indeed, all the varieties of the oils which are sold 
under lliis name, are, like it, compounds of carbon and hydrogen. 
They are produced by the distillation, at carefully regulated tem- 
peratures, of coal, of certain carbonaceous shales, and the different 
varieties of petroleum which are now so largely obtained in 
America and in Asia. According to the temperature at which the 
distillation is effected, tliere result heavy or light oils, as they are 
termed by the manufacturei-s. These oils are of variable specific 
gravities, and their boiling-points range all the way from 46 deg. 
to <k)0 deg. Fahr. Hence it is that explosions have arisen from 
the improper admixture of the lighter oils with the heavier ones. 
In scmie cases this has arisen from insufficient purification of the 
oil for burning, and in others (which include by far the larger 
number of cases) by the mixture of volatile oils obtained from other 
soaroes with the less inflammable oils distilled from coal. In the 
early stages of this manufacture Gannel coal was almost exclu- 
sirely used as the oil-yielding material, but since the discovery of 
the oil weUs of Pennsylvania and other places, petroleum has in a 
great measure supplanted the use of coal, some establishments 
using the natural oil alone. The object of this is readily appre- 
ciate. The petroleum being naturally in a liquid state, there is 
no necessity for a preliminary distillation, as in the case when 
ooal is used, in which event the crude oil must be first produced 
by exposing the coal to distillation at a low heat, and the resulting 
|m>dact be treated in the same manner as the oil already formed 
in the wells. By the use of petroleum the retorts for the first 
distillation are dispensed with, and thus a saving is effected in ' 
apparatus as well as in time and labour. When petroleum alone 
h used in the manu&cture of kerosene oil, the product contains a 
mndi larger proportion of volatile hydrocarbons than when coal 
Ib wholly or partially employed, and, therefore, more precautions 
are necessary, and greater labour is requisite, to effectually get 
lid of these dangerous substances. Some manufacturers not only 
neglect to remove these volatile compounds from the oils, but 
aetoally purchase the light oils from more conscientious refiners, 
in order to mix them with heavy oils to make them bum. This 
is an exceedingly reprehensible practice, and deserving severe 
punishment, for the heat generated by the heavy oils in burning 
vaporiases the volatile portion, and renders it liable at any time to 
ex^ode. 

The oils distilled wholly from coal, or those with which but a 
small proportion of petroleum has been mingled, are much more 
easily fr^ from dangerous portions. B>f caie^V t«&l\!lyr%^ vcAw 
xfter-distiUatioDf steanjing, and a large BWi^StAe oi ^XjOkOK^Josscsa 
exposure, every dangerous compound can "be T^xno'^©^, wv.^ ^^ ^^*^ 
need be apprehended from oils winch axe Vno^wn XioXi^^^^^*^*^^ 
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o a rigid and conacientious refining. In purchafflng oils, however, 
nothing should be taken for granted. They should he carefully 
tevtod, and their liability to explode fully investigated. The 
simplest and most satisfactory test of safety is to place the isSl in 
an open dish in a water bath, and heat it up from 130 deg. to 140 
deg. Fahr. If, when elevated to this temperature, on ap|4ying 
a match it does not ignite, it may be pronounced very safe. If it 
Ignites but slowly or sluggishly it is safe. But any oil that lights 
quickly in an open dish, at a temperature of below 180 d^. Fahr. 
may be considered as dangerous. 

A metallic fountain or reservoir should always be avoided in 
using any of these hydrocarbon oils. To show the vast difference 
of the oils now on sale as paraffin oils in this country, I>r. B. 
Angus Smith, F.K.S., of Manchester, an eminent chexnist, has 
lately found that oil made by Mr. Youog, the inventor, and his 
partners, from coal, and who have really the only right to call 
their oil paraffin, will not ignite in an open vessel at 154 deg. 
Fahr. ; while a sample of American rock oil, sold as paraffin^ 
exploded at a temperature of 46 deg. Fahr. 

Dr. Lyon Playfair, in one of his recent lectures on the Chemical 
Arts, gave an account of the production of paraffin oil and wax 
from coal, especially from Boghead coal, concerning the nature of 
which there has been so much litigation. This paraffin, it was 
stated, is merely the solid and liquid form of the hydro-carbon 
" defiant gas," which is obtained from the distillation of coal and 
peat. In 1841 Liebig condensed this gas into wax and oil ; and 
at the Exhibition of 1851 only one pai^n candle was exhibited. 
In the recent exhibition there were large blocks of paraffin, and 
numerous specimens of candles, the manufacture having bec<Mne 
of very great extent. 



BAY AGES ON OBEOSOTED TIMBEB. 

It would be difficult to estimate the value of any chemical or 
mechanical process whereby Timber might be rendered perma- 
nently impervious to the Eavages of the Linnoria terebrans, that 
small but sure destroyer of the timber structures exposed to the 
action of the sea. 

The justly-approved creosote process, patented by Mr. Bethell, 
has been largely employed in railway works, with universally 
admitted success, and, in common with many of his professional 
brethren, Mr. David Stevenson adopted it in several marine 
works, in the expectation that it would prove an antidote to the 
Linnoria ; but Mr. Stevenson has now ascertained beyond all 
doubt that creosote is not a universal or permanent preservative 
of timber used in such works. — Proc. Royal Soc, Edinburgh. 



MANUBEa OS GB^Sa "LKfilTi^. 

Mb. J. B. Lawbs and Mr. J.B.. OV!L\witV. Vw^ ^TMa«ss«»J«A. 
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to the British Association a paper *' On the Effects of Different 
Manures on the Mixed Herbage of Grass Land." At the Aberdeen 
meeting the authors had shown the great difference in both the 
chemical and botanical characters of the herbage induced by dif* 
ferent kinds of manure, each applied for three consecutive years 
on the same plot in a portion of Mr. Lawes^s park, which had been 
meadow for probably some centuries. Now, after the continuance 
of the experiment for four more years, they gave the results of a 
more complete botanical analysis of the produce. 

The details were exhibited in tables ; the general results may be 
stated as follows : — Unmanured, the land gave 38 species of plants, 
contributing in a more or less degree to the mown produce, of 
which about 75 per cent, was graminaceous, 6 per cent, leguminous, 
and 19 per cent, miscellaneous. Mineral manures, on the other 
hand, gave 87 species, and the produce contained only 68 per cent, 
of graminaceous and 9 per cent, of miscellaneous, but 23 percent, 
of leguminous herbage. Ammonia salts gave 32 species ; 89 per 
cent of the produce being graminaceous, nearly 11 per cent, mis- 
cellaneous, and only 0*5 per cent, leguminous. When'the mineral 
manures and ammonia salts were employed together, in quantities 
sufficient to yield large crops, only from 20 to 26 species could be 
detected, and from 90 to 95 per cent, of the total produce was 
graminaceous, there being scarcely a vestige of leguminous herb- 
age then to be found. The influence of ordinary farm-yard manure, 
of nitrates, and other manuring substances, was also indicated. It 
.happened that large crops could only be obtained when large 
amounts of nitrogenous as well as mineral constituents were em- 
ployed ; and, under these circumstances, the produce would be in 
▼ery large pr<5portion graminaceous, while leguminous herbage 
almost entirely disappeared, as also did numerous miscellaneous 
plants, though some few, as plantago, rumex, ranunculus, milfoil, 
and carum, were one or more increased in quantity according to 
the description of the manure. In the experiments in question, 
the largest crops were not only almost wholly graminaceous, but 
the great proportion consisted of but few genera, the principal 
being dactylis, poa, holcus, lolium, and agrostis. In fact, it seemed 
impossible to have at once large crops and great complexity of 
herbage. This was a point of considerable interest just now in 
connexion with the question of the application of town sewage to 
grass land. In some experiments on the .application of sewage at 
Bugby, it was found that the herbage became more simple, the 
bulk of the produce consisting of dactyls, lolium, and holcus, with 
scarcely any leguminous herbage, but a good deal of ranunculus, 
and more or less of some other weeds and other grasses than the 
three named. On a large proportion of the sewage meadows at 
Edinburgh again, the produce was composed almost exclusively of 
three or four species, of which triticum Tepen^ «iSi^ \cJicv\«a.^^t«K!c» 
were the most predominsixit. 
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DISEASED TBEE8. 

M. Paten reoommends the following cure for Diseased Trees and 
Shrubs : — ^As soon as it is perceived that the leaves are turning 
yellow the earth must be dug up all round the root within the 
space of a mhtre and a half from the stem* and the roots are then 
watered, twice on the first, and once on the following day, with a 
solution of 525 grammes of sulphate of iron, 500 of common salt, 
and 525 of alum in 40 litres of water. This treatment wiU iostfl 
fresh vigour into the sound roots, corrode the bad ones, and restore 
the health to those which were about to be attacked. The amal- 
gam of sodium as an agent for reducing metals is beginning te 
attract attention. 



dkcat and preseevation op stone. 
Db. B. H. Paul, in a paper read to the British Association, 
describes the causes and nature of the Decay of Building-stone as 
being both chemical and mechanical, and varying according to the 
nature of the stone and the conditions to which it was exposed. 
The various methods which have been proposed for the preserva- 
tion of stone from decay were described in detail ; the author 
considering from a chemical point of view, that none of them pre- 
sented any probability of success in effecting the desired result ; 
and that the discovery of an efficient and practicable means of 
preventing the decay of stone, especially in towns, still remains to 
be made. 



chemical abtb and public health. 
Db. Lion Platf air's concluding lecture at the Eoyal Institu- 
tion, "On the Progress of the Chemical Arts since 1 851," strikingly 
illustrated the relation of these arts to the public health. Dr. 
Playfair first reminded his audience that the organic world is 
built upof tbefourelements, carbon, oxygen, hydrogen, andnitrogen; 
and that the continual transformation going on in organisms tends 
to simplify their arrangements, bringing them back to the forms of 
carbonic acid (CO), ammonia (HN), and water (HO). These 
transfoi-mations are similar to the forms of ferment which occur in 
malting, brewing, and vinegar- making, of which illustrations were 
given. The putrefaction and decay of organic substances is of like 
nature. The oxygen of the air enters into the composition with 
the changing matter and consumes it. Modem researches have 
led chemists to attribute this powerful action to that part of the 
oxygen termed ozone, discovered by Schonbein of Basel. Dr. Play- 
fair made some ozone, and exhibited its action, and also the proper- 
ties of its counterpart, antozone. He also showed the heat and 
Jigbt of the combustion set up, by ipasaln^ the carbonic acid pro- 
duced by fermentation through ^ tube Vw coxni^iAcra. 'wJQsi ^-^^^^tv 

Mid ammonia,. He next conBidered \Jtve me^oa ^csSaa^ \» ^^\i^\. 

md correct the great impurity oi t\i^ i^.V.mo%^\v«^ ^\«^^,^x« 
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to the presence of organic matters emanating from decay, &c. 
The delicate air-test devised by Dr. Angus Smith, of Manchester, 
is formed of the solution of permanganate of potash (termed 
mineral chameleon), which has the property of losing its purple 
ooloar on the introduction of very minute portions of organic mat- 
t^. The solution is poured into a flask of the air to be examined 
till its colour is unchanged, the quantity required indicating the 
state of the air. [Dr. Smith gives as results of experiiqents : — 
The organic matter in the air of Lake Lucerne, 1*4 ; Hospice St. 
Bernard, 2*8; German Ocean, 3*3; Manchester, 48*58,* (close 
places), 60*7 ; Higbgate (with wind from City), 12*3 ; Thames (at 
City, hot weather), 58*4 ; fields in summer, 10 to 12 ; London (after 
a thunder-storm), 12*3; air over a pigsty, 109*7.] Dr. Flayfair 
gives the air on the top of the Calton-hill, Edinburgh as 12 ; while 
the Cowgate closes of that city are as 40. Deodorizers and dis- 
infectors formed the next topic. The former, he said, merely 
mask the evil smell. Air may be fragrant with scents yet charged 
with deadly impurities. Disinfectants, however, actually destroy 
the organic matter in the air by slow combustion. This is the 
case with chlorine, sulphurous acid gas, and acid vapours. The 
disinfecting property of charcoal (due to the oxygen absorbed into 
its pores) is now well known in Dr. Stenhouse's air filters and 
respirators — some of which were shown. Porous earth acts in a 
similar manner in promoting rapid and inoffensive decay. In con- 
clusion, Dr. Flayfair contrasted the functions of the animal and 
vegetable kingdom — the one living and growing on the products of 
the other— exemplifying the fact that there is no waste in the 
world of nature. The vegetable, as a fixed apparatus of reduction, 
evolving oxygen, absorbing electricity and heat, decomposing 
carbonic acid and water and ammonia, producing organic sub- 
■ stances by the transformation of inorganic matters derived from tho 
earthy is in all these respects a perfect contrast to the animal. In 
the succession of changes thus perpetually going on it is impossible 
to say to what objects we may be indebted for the constitution of 
our own bodies. — Illustrated London News, 



PEPSINB. 

A COMMUNICATION to the French Academy of Medicine has. 
been received from Mr. Hogg. When the stomach, from debility 
or illness, does not produce Fepsine in sufficient quantity, the- 
digestion is imperfect and painful. Hence, pepsine, according to 
Mr. Hogg, in the hands of the physician, resolves one of the most 
difficult problems of human physiology. By mixing pure pepsino 
in a vessel with meat or other aliment the act of digestion is pro- 
duced in precisely the same manner that it takes place in the 
stomach of a person in good health. Fepalne \a -^x^^^^^^ ^^\si. 
rennet- bags (the stomachs of ruminating ammaXa^i <i^«X.\ia.^ -«^^'e^^ 
And the mucous membrane removed by BCta.v«^%» AiXi«^ ^iiw^ea^fc^ 
danng24houTB in diatdUjed water and filtered. A.ao\\3L\ivo\i ofl ^saeXa^ft^^ 
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leacl is then paRsed through the solution, and the precipitate washed 
with ttulphuretted hydrogen, filtered, and dried in a tempera- 
ture of + 40 degrees of Centigrade. The dose of pepsine thus pre- 
pared is a few grains, taken before and after meals. *' In the 
administration of pepsine/' Mr. Hogg says : ** medical men haye 
experienced great difficulties, inasmuch as this substance^ Taluable 
as it is when freshly prepared, becomes entirely inert by exp08m« 
to the air. This is due to a kind of fermentation which takes place 
spontaneously, and which in a short time entirely destroys all the 
active principle." Powders, syrups, lozenges, wines, &c., have all 
been employed, but these forms of taking pepsine are open to many 
objections, for in all the pepsine is continually exposed to the 
action of the air. Another and decidedly the best form in whidi 
to administer this valuable remedy is in piUs, formed, as Mr. Hogg 
recommends, of a nucleus of pepsine immediately enclosed in a 
coating of sugar and balsam of tolu, which prevents any contact 
with the air. Pepsine will thus I'etain its virtues unchanged daring 
a long period. 



BENZOL, ANILINE, MAUVE, AND MAGENTA. 

Db. a. W. Hofmann has read to the Hoyal Institution an 
elaborate paper on "Mauve and Magenta, and the Colours de- 
rived from Coal." The starting-point of this new branch of indus- 
try was the manufacture of coal-gas, the principal features of 
which were explained. The distillation of coal was performed in 
a glass retort, and the gas collected in a glass gas-holder, the gas 
tar being condensed in a small glass globe and collected in a glass 
flask placed between the retort and the gas-holder. Abandoning 
the gas and coke as not pertaining to his subject, the lecturer pro- 
ceeded to explain the chemical nature of the coal-tar by the aid of 
large diagrams. The number of compounds separated from it is 
daily increasing, owing to the fact of their formation being due to 
the influence both of the temperature of distillation and the com- 
position of the coal, which was shown by a diagram to vary to a 
considerable extent. 

Dr. Hofmann next endeavoured to give a popular idea of the 

nature of destructive distillation. After referring to some of the 

principal types of matter which chemists have recognised, such 

as hydrogen, water, and ammonia, he produced three wire frames, 

which when tilled with cubes of different colours represented these 

types. By taking the atoms of hydrogen, oxygen, and nitrogen 

out of these type-moulds, and replacing them by atoms of chlorine, 

sulphur, and phosphorus, the relation of hydrochloric acid and of 

sulphuretted and phosphoretted hydrogen to hydrogen, water, and 

ammonia were explained. In a similar manner, the insertion into 

the type-mouldB of cubes representing the compound atom ethyl, 

the formation of ethylated bydto^^en, ol ^2tl^ ^V)K3\a.\«AL ^vresjisc^^ 

alcohol and ether, and of tbe three eV)Q:5\».V«^ Kamvoxi>»a^N»w. «^v. 

bi'ted. By substituting cubes wYAcXi xfi^wfexiV*^ X\» <wiiiv«a»^<^ 
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•atom, phenyl for the ethyl, Dr. Hofmann showed the constitution 
of phenylated hydrogen (benzol), phenylated water (phenol), and 
of phenylated ammonia (phenylamine or aniline) — the three bodies 
ohiefly concerned in the manufacture of colours from coal-tar. He 
then proved experimentally the formation of hydrogen, water, and 
■ammonia in the distillation of coal, and explained how all the 
numerous bodies existing in coal were formed by the substitution of 
compound atoms, consisting of carbon and hydrogen for the hydro- 
gen in the types. 

The quantity of aniline in coal- tar being very small, the possi- 
bility of obtaining it from benzol was next considered ; and the 
transformation of the latter into nitro-benzol by means of nitric 
acid, and, lastly, of uitro-benzol into aniUne by means of iron and 
acetic acid, was illustrated by experiments. On adding a solution 
of chloride of lime to aniline the liquid was shown to assume a 
deep mcmve colour. This colour has long been used by chemists 
as a test for aniline ; but a few years ago Mr. W. Perkin had the 
happy idea of investigating the circumstances under which this 
colour, so remarkable for its instability, could be obtained in a 
permanent state, and applicable for dyeing purposes. This result 
he obtained by oxidizing aniline with bichi'omate of potash and 
sulphuric acid, and the colour thus obtained, known by the name 
<^ aniline purple, has been highly prized as a dye — its value being 
weight for weight equal to that of platinum. (A magnificent piece 
of aniline purple and solutions of various strengths, contributed 
by Mr. Perkin, were exhibited.) The composition of the colour 
was as yet imknown, and its formation unexplained. By oxidiz- 
ing aniline by means of other agents than chromic acid — such as 
nitric acid, nitrate of mercury, chloride of tin, &c. — the beautiful 
crimson dye called magenta is produced, as was shown by experi- 
ment. 

Aniline crimson, originally observed during scientific inquiries, 
was first prepared on a large scale by Yerguin, and has since been 
largely manufactured in France and in this country ; and to Mr. 
Kicholson, of the firm of Maule, Simpson, and Nicholson, is due 
the credit of having brought this branch of industry to its present 
state of perfection. The chemical nature of magenta is better 
known than that of mauve. Magenta (named by chemists rosa- 
niline) is a base, colourless in the pure state, but when combined 
with adds yielding beautiful salts of a magnificent green lustre, 
like that of the wings of the rose-beetle, and, when dissolved in 
water, the splendid colours of magenta. Dr. Hofmann showed 
these phenomena by preparing the acetate of rosaniline, and exhi- 
hited a magnificent specimen of this extraordinary body in the 
form of a crown, which Mr. Nicholson had grown in a solution 
containing about 8000/. worth of magenta. 

The rest of the lecture was devoted to a. ^tioa oi «x^«r«ssKtk\A 

VJaatnUire of the manner of dyeing witAi \i\ie nev ^'^es^. "^^^ 

jolk, and &bric8, consisting of linen and wooV ox \\neB. «a.^ ^sSb-, 

were dyed not only mth mauve and magenta, \i\3A. «3ksso ^"^^ »»\tfJ« 
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purple colour lately discovered by Mr. Nicholson. In referring to 
the morale of the subject, Dr. Hofmanu reminded the audience 
that benzol, the chemical basis of the new colours, was discovered 
in the laboratory of the Royal Institution by Professor Faraday in 
1825, and showed the original specimen. He referred to the pro- 
duction of mauve and magenta as Illustrations of the practical results 
which almost invariably follow pure scientific research. — JUus- 
trated London News. 



CALICO- PRINTING. 

Dr. Lton Platpair, in one of his lectures, delivered at the 
Royal Institution, on the Chemical Arts, described the processes of 
Calico-printing, and its manufacturing processes. 

Among other chemical improvements in the art, Dr. Playfair 
referred to the substitution of phosphates and arseniates for cow- 
refuse; and at the same time severely censured those manu- 
facturers who suffered their dangerous waste products to be 
ejected into streams, the water of which was used for drinking, and 
expressed a hope that the Earl of Derby's motion on chemical 
nuisances might lead to beneficial results in their abatement by 
Government inspection. 

Dr. Playfair's next lecture was devoted to the new styles and 
processes lately introduced into calico-printing. The animal sub- 
stances, silk and wool, have a strong affinity for colours, and are 
therefore easily dyed ; while calico cannot retain soluble colours 
in its pores ; hence the necessity for mordants which render the 
colours insoluble, and thereby pennanent. By skill in varying 
and applying these mordants, many changes of colour may be 
obtained from the same dyestuff, A great improvement has been 
made in calico-printing by the employment of albuminous mor- 
dants. At first patterns were printed in white of egg, and then 
put into the dye ; but afterwards albumen obtained fi:x>m cheese 
and from vegetable substances, such as cabbages and peas, was 
found to be quite as effective. Other great chemical triumphs 
have been the utilization of the waste from madder dyes by the 
application of muriatic acid and steam ; the preparation from 
lichens of the mauve purple, and other colours (including the 
beautiful and expensive ultramarine, formerly derived from lapis 
lazuli) ; and the extraction of other beautiful dyes from Peruvian 
guano. Many of these, however, have been replaced by the coal- 
tar colours. In describing topical colours (i.e., those actually 
stamped on the fabric), Dr. Playfair expressed a strong opinion 
against the arsenic greens, which easily rub off by friction. He 
states that a lady's dress printed with this material may contain 
arsenic sufficient to poison 150 persons, and even a flower-wreath 
may hold sufficient to kill five. These dresses are fatal alike to 
the maker and wearer. He condxxdeA. "Vi-j T«X«msi% ^a H^^ ^g^a.^ 
acbievementa of science Tecounled \i^\i\m 'wV^Oa.X^aA. «>\xHi5e«^ 
waste into wealth ; adding, that in coxvaeccaeaci^ oi VJM«fteiM«css«c«i 
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ve should probably become exporters of dyes to the countries &om 
which we have previously imported them. Many experiments and 
f pecimens illustrate the lecture. 



NEW COLOUBS. 

Two new Colouring Matters, resulting from the oxidation of 
phenic acid, have been discovered by M. F. Fol, and are described 
by him in the Repertoire de Chimie. Without mordants one dyes 
silk and wool from a deep red to a delicate rose colour ; the other 
gives the same materials a reddish-yellow tint, which becomes 
brighter on washing with soap. M. Fol states that he has ob- 
tained the popular colour rosaniline by heating aniline to the 
boiling point with fine powdered indigo blue in certain propor- 
tions. The aniline oxidizes by means of the indigo, and forms 
rosaniline and white indigo. When the indigo is dissolved in the 
aniline the mixture becomes rapidly violet, and the white indigo 
repasses into the state of blue indigo. 



NEW BLUB AND GBEEN DYES. 

In the Repertoire de Chimie Appliquie for May will be found a 
note, by M. H. Kochlin, on a process for obtaining these Dyes by 
a combination of iron and lead, based on the attraction of two 
oxides. The details are too long for our pages, and involve, as 
the author says, scientific rather than commercial interests. 
Nevertheless, they may lead to useful applications, inasmuch as 
in the manufacture of Turkey reds, indigo, and other dyes, com- 
binations of lead are reserved, which he usefully employed as 
mordants of blues and greens, which to this day are derived from 
the unsatisfactory Prussian blue. 

M. Delrez-Gosselin, a chemist of Elboeuf (Eure), has made 
an important discovery, having composed a Blue Dye, which does 
not contain a particle of indigo. The colour produced is fine, and 
perfectly fast. Experiments have been made at the Ministry 
of War, and the composition was found to resist all the reactive 
tests applied to it. It will effect a saving of 60 per cent, over the 
use of indigo. 

Cseruleum, a new blue dye, is described by M. Bleekrode in 
the Jowmal de Pharmade, It covers well, does not become green 
by lamplight, and is not acted on by sunlight or by mephitic gases, 
by acids or alkalis, or by high temperatures, and, representing 
the blue of the sky, recommends itself well in a commercial point 
of view. 



STAININQ WOOD. 

A J/xw procesB of Staining Wood, aii^ e»^\«3iX^ ^^•^Xai^'ek 
Iroij^ roae-colour, has been reported to \.\ie "firwckCiXv ^'c^^oi:? ^1 
Sdencea by M. Monier. It consiata m ^\>3LTv%va\^ VJaa TiaX.«»^ 
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into two baths ; the first bath, iodate of potassiam, containing 
eighty grammes of the salt to the litre ; the second bath, of bi- 
chloride of mercury, twent^^-five grammes to the litre. ^^ y«ge- 
table iyory or wood is left in the first bath for seyend honrt, and 
then placed in the second, where it receiyes a beautiful rose ooloor. 
When dried in the air the substance is yarnished. The baths 
may be used a great number of times without renewal. M. 
Monier has also obtained a beautiful chestnut colour on wood by 
the reaction of the sulpho-hydrate of ammonia on a salt of tin ; 
for instance, the protochlorate. As in the preceding case, he 
makes use of two baths, in a cold state ; by this method woods 
are stained in a few minutes. — lUtutrcUed LoTidon News, 



COLOURING FOB OONFECTIONEBt. 

A HKW Green for Confectionery, perfectly innocuous, may be 
thus formed : — Infuse for twenty-four hours 0*32 gramme of 
saffron in 7 grammes of distilled water ; then take 0*26 gramme 
of carmine of indigo, and infuse it in the same manner in 15*60 
of distilled water. By mixing the two liquids, a large quantity 
of a beautiful, strong, green dye may be obtained. Ten srammes 
of this solution will colour 1000 grammes of sugar. This dye 
may be kept for a long time by evaporating the liquor to dryness 
or transforming it into a syrup. The most beautiful green colour 
now used is formed by the dangerous preparations of copper or 
arsenic. — Journal de Pharmacie. 



ANTIDOTE FOB STBTCHNINE. 

It is stated in the Sydney Morning Hercdd that a valuable 
sheep dog belonging to Mr. Martyn, J. P., of Mumirundi, haying 
accidentally eaten of this deadly poison, a dose of arsenic was 
administered to abbreviate the animal's sufferings, but, strange to 
say, it bad a contrary effect, and the dog recovered. The same 
peculiarity was observed on two several occasions. 

ABSENIOnS ACID. 

The affinity of Arsenious Acid for colouring matters is tho 
subject of a note by M. Scheui*er-Kestner in the Repertoire de 
Chimie. To a boiling solution of arsenious acid in hydrochloric 
acid he adds a small quantity of a solution of safifron in water. 
After the liquor han cooled, the bottom of the capsule in which 
it has been operated on is found to be covered with red or yellow 
crystals, while the liquid itself is nearly decolorized. With 
Rulph-indogitic acid the crystals take a fine blue tint. On adding 
to the saturated and coloured solutions a crystallizable salt, such as 
chloride of sodium or potassium, these last salts crystallize at the 
same time as the arsenious acid, and are very little coloured; 
while the crystals of the arsenious acid are distinguished by a very 
intense colour. This fact, says tV\e «vx\.\iOT, ^V^o^ld be noted by 
pbyaiologiBta, as it will some da^ ^^ V\.a w^^jXvi^Mvsti* 
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ABSEmC m STREAMS. 

Db. John Dayt has read to the British Association a paper 
''On the question whether Oxide of Arsenic taken in very Minute 
Quantities for a long period is Injurious to Man.'* He gave an 
account of a small mountain stream in Cumberland, Whitbeck by 
name, which contains a minute quantity of arsenic, and which 
has from time immemorial been used by the inhabitants of an 
adjoining village without any marked effect, either bad or good, 
on man and other animals, with the exception of ducks, to which 
birds the feeding in it has proved fatal. The author attributed 
the innocuity of the stream to two circumstances; first, the 
extremely minute quantity of arsenic present ; and, secondly, 
the little tendency that arsenic has to accumulate in the organs 
of animals — the duck probably haviug less eliminating power than 
others. He mentioned instances in which arsenic in equally 
small quantity, derived from rivers in the Lake District, had 
proved fatal to the char. He presumed that arsenic existed in 
many other streams, the water of which was used with impunity, 
the arsenic being derived from arsenical pyrites, a very common 
mineral, by the action of air aud water, and as in the instance of 
Whitbeck, comparatively harmless, and this owing to two circum- 
stances — ^the very slight solubility of the oxide in cold water, 
and the fact of the harmlessness of the oxide in infinitesimal 
quantities. 

TEST FOR ARSENIC. 

Dr. Letheby recommends the following method of detecting 
the presence of Arsenic in wreaths and dresses : — Put a drop of 
strong liquid ammonia (liquor ammonisa the druggist calls it) 
upon the green leaf, or dress, or paper, and if it turns blue, 
copper is present ; and copper is rarely, if ever, present in these 
tissues and fabrics without arsenic being also present — the green 
compound being arsenite of copper. I have tested papers and 
dresses in this manner more than a hundred times, and have never 
failed to discover arsenic when the ammonia changes the green 
into blue. It is, therefore, indirectly a very reliable test ; and if 
every lady would carry with her, when she is shopping, a small 
phial of liquid ammonia, instead of the usual scent bottle, the 
mere touch of the wet stopper on the suspicious green would 
betray the arsenical poison and settle the business immediately. 



ARSENICAL PAPER- HANGINGS. 

A CHEMIST has communicated to the Times the following results 
of his experiments to test various articles for the presence of 
Arsenic : — 

" In the first instance, a physician of emmeiicift ^TWi\«^\ \afe ■». 
quanUty of green, flocky dust, literaWy \ir\xs\ie^ oS. >Xtfi \!^^'^^. 
wall of a room in which some of his patients \iai^s\e^\.> wsA\»Q^^2ftS«^ 
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he attributed their comphunts. A portion of this I mixed with 
twice its weight of black flux, and subjected to a red heat, in a 
proper tube. A thick white vapour — ^which I reoognised as 
arsenic by its strong alliaceous smell — distilled heavily from il^ . 
and condensed in the upper part of the tube in a metallic form. 

' * In the next instance, I took some bits of a paper stained vnih 
a green-leaf pattern, belonging to a room in which, after sitting 
some time, I myself had felt a sort of nausea, which it was 
suggested might be occasioned by arsenic ; and these pieces of 
paper I subjected to the same process, and found the poison, 
though in smaller quantities. 

*' But I obtained the most alarming results from portions of a 
green wreath and some sprigs of bonnet flowers obtained from, a 
young lady. From these the heavy arsenic vapour rose in a 
dense white cloud, condensing on the tube in large quantities, 
and filling the room with a nauseating smell of garlic." 

Dr. Orton, in his inspection of the house at Limehouse, in which 
four children had suffered from arsenical poisoning, proceeded as 
follows : — When his suspicions were awakened as to the probable 
source of the mischief, he advised the immediate removal of the 
paper. That the paper contained a large portion of arsenic was a 
fact beyond question, but that the deceased child had taken any 
of the poison remained to be proved. All Dr. Orton ooald 
then venture to assert was, that the symptoms attending the 
illness of this child, as well as of the three other children, as 
stated by the mother, were such, so anomalous, as to lead him to 
associate them, with irresistible force, to those connected with 
chronic arsenical poisoning. 

Dr. Letheby received from Dr. Orton the stomach and viscera 
of one child, and also a certain portion of green paper. He found 
that the latter contained arsenic, loosely adherent, in the pro- 
portion of three grains to the square foot. There was no glaze, 
and the poison c6yld be very easily rubbed off. He examined 
the stomach and viscera, but could not find arsenic. The symp- 
toms described by Dr. Orton were those of arsenical poisoning. 
He had known effects of the same kind produced by the poisonous 
powder from sueh papers being absorbed and inhaled while 
floating in the atmosphere ; though he could not trace arsenic 
in the system, yet he should say in the absence of disease that 
death might have been caused by arsenic. Owing to the absorp- 
tion of the poison being gradual, it was possible that the traces 
might be wanting, though the effect would be fatal. 

Dr. Hofmann, having carefully examined the green-colouring 

matter of some artificial leaves from a lady's head-dress, on 

analysis found that, in a single dozen of these leaves, there were 

ten grains of arsenic : so that in the ball-wreath of a lady there 

must be at least forty grains, — a quantity capable of killing twenty 

persons ! The prevailing pattern oi V.Yio&Q b^^xv-VlM ^jreeti tarlatans 

ffomuch in vogue of late for WW-dreaaeB, w»iotd:vci^\»^T«i\«»sst 

Erdmann, of Leipsic, conaista oi % ^\]l^\c\o\» isaaX.>M^ q'I NaceoLNw^ 
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and ''half its weight** of arsenic, in the form of *' Schweinfurt 
green," loosely laid on with starch, and dusting off *Mn clouds " 
bj the slightest friction 1 A ball-dress requires, it seems, about 
twenty yards, which contain 900 grains of white arsenic ; and a 
Berlin physician has satisfied himself that sixty grains powder off 
from a single dress at a single ball ! But the spectacle is a still 
more repulsive and fearful one when the poisoning of the poor 
people who manufacture such wreaths and dresses is also con- 
sidered. 



FOOD: ITS DESTINATION AND USES. 

Is the Proceedings of tJie Royal Society Mr. W. S. Savory has 
given an account of his experiments in relation to this subject 
perfonned upon rats and a hawk. Their diet was divided into 
three classes : — 1, a non-nitrogenous, consisting of equal parts, by 
weight, of arrowroot, sago, tapioca, lard, and suet, which yielded 
only 0*22 per cent, of nitrogen ; 2, nitrogenous — viz., lean veal, 
from which every visible particle of fat had been carefully removed, 
which yielded only 1 '55 per cent, of fat ; 3, a mixed diet — the two 
former combined. The weight, temperature, and general condition 
of the animals were especially noticed. The following conclusions 
were drawn : — Nitrogenous materials are not only calorifacient, 
but, at least under some circumstances, sufficiently so to maintain 
alone the requisite temperature. It is in the highest degree pro- 
bable that, under certain circumstances, nitrogenous materials may 
prove directly calorifacient without forming tissue. Non-nitro- 
genous substances are, at least under some circumstances, directly 
calorifacient without entering into the composition of tissue of any 
kind. While non-nitrogenous food only is taken, all the nitrogen 
which is excreted in the urine, and more, may be accounted for by 
the disintegration of the original tissues, without assuming that 
any fraction is assimilated from any other source. While life 
cannot be maintained without nitrogenous food, even though every 
other kind be abundantly supplied, death in this case being due to 
loss of tissue, life, and even health and the normal temperature 
«an be maintained, at least for a long period, upon diet almost 
exdiuively nitrogenous with proper inorganic substances in which 
there exists only a small fraction of non- nitrogenous matter. Such 
a minute proportion of fat must be but a poor representative of 
non-nitrogenous food. Lastly, in these experiments the significant 
fact appeared, that while the weight, strength, and general condi- 
tion of the animals varied very widely under different diets to 
which they were subjected, no considerable fluctuation was ob- 
served in their temperature. Even the slight variation from time 
to time recorded seemed rather to result from other causes than 
depend directly on the food. 



AITALTSIS OP UILK.. 

MILK has been ao often analysed that it wo\x\i «afem xi^ VssNJs^^^ 
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facts could be elicited regarding this important^liqiiid. Professor 
Boedeoker, however, has completed a series of experiments con- 
ducted on quite a new principle. The question he proposed to 
himself was whether milk obtained at any hour of the day always 
presented the same chemical composition or not ; and he has 
arrived at the result that the milk of the evening is richer by 3 per 
cent, than that of the morning, the latter containing only 10 per 
cent, of solid matter, and the former 13 per cent. On l£e other 
hand, the water contained in milk diminishes by 3 per cent, in th& 
course of the day ; in the morning it contains 89 per cent, of 
water, and only 86 per cent, in the evening. The fatty particles 
increase gradually as the day wears on. In the morning they 
amount to 2 '17 per cent. ; at noon, to 2*63, and in the evening to 
3*42 per cent. This circumstance, if true, would be very impor- 
tant in a practical point of view. Let us suppose a kilogramme 
of milk to yield only the sixth- part of its weight of butter ; then 
the milk of the evening may yield double that quantity. TTie 
gaseous particles are also more abundant in the evening than in 
the morning — from 2*24 they increase to 2*70 per cent., but the 
quantity of albumen diminishes from 0*44 to 0"31. The serum is 
less abundant at midnight than at noon, being 4*19 per cent, in 
the former case, and 4*72 in the last. 

At a meeting of the Royal Dublin Society a paper has been 
read on the quality of the Milk sold in Dublin. There were 
twenty samples purchased in the poorer districts of the city and 
suburbs and analysed. The results were satisfactory. Water was 
the only adulteration found by the analysts. There was no chalk 
— ^no calves' or sheep's brains — "the quality was, generally speak- 
ing, extremely fair." In three districts the samples examined 
were found to be absolutely pure, and two of these districts were 
among the poorest in the city. 



CHEMISTRY OF WINE. 

PROFEBSOB Bechamp, of Montpellier, having been called upon 
to make many analyses of sound and unsound Wines, has commu- 
nicated the results of his experiments to the French Academy of 
Sciences. M. Pasteur characterizes sound wine by its possession 
of glycerine and succinic acid ; cream of tartar, and perhaps some 
free tartaric acid, exist in it naturally. Sugar is another constant 
ingredient in good wines, young and old. This last fact M. 
Bichamp thinks has not been sufficiently estimated. The chemical 
character of a turned wine is its containing no free sugar, and 
when it is much deteriorated, its loss of all sugar-making products, 
and also glycerine. All these principles, except glycerine, reap- 
pear in the form of lactic acid. After careful experiment, M. 
Bechamp asserts that the glycerine is changed into propionic acid. 
2he paper, enriched with, tables g\\VT\^ iVi^ ^vMoea of the wines 

operated on, and the resnlta, is piii\\.e^ m >iXi^ Com-pte* B.frn.du^. 

With regard to what is teimed tVie bouquet o1^^«^,^.%\x^^^ 
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has published the results of experiments which lead him to think 
that it is not due to the intervention of the tartaric acid, as is 
generally supposed, but rather to the decomposition of the oil of 
tiie grape-stones under the influence of fermentation. He bases 
his opinion on the fact that a genuine bouquet may be obtained 
by fermenting pure sugar with clean yeast, adding an emulsion 
prepared from grape-stones, almonds, or nuts. The bouquet can 
also be obtained from stearic acid, and dissolved in starch- paste. 
It is essential that the oils should be in a state of emulsion before 
they are mixed with the sweet liquid. — Illustrated London News, 



GALLIC ACID IN BED WINKS. 

The presence of Gallic Acid in some Red Wines, long suspected 
by M. Mulder, has been proved by M. Simmler, who has experi- 
mented on the Red Wines produced in the neighbourhood of the 
Grrisons. After treating the wine with isinglass to free it from 
tannin, he diluted the wine with water till it became sufficiently 
clear for the perception of the changes of tint. When he added 
sesqnichlorate of iron a greenish-brown colour was produced, which 
on exposure to the air gradually passed to violet, and finally into 
black flakes. M. Nicklbs, commenting on the above statement, 
states ihat in the Grisons the wine remains weeks and months 
with the stalks and husks. This easily explains the presence of 
gallic acid, which is a product of the decomposition of tannin. He 
adds that this does not occur in the red wines of Lorraine and 
Alsace, where a contrary course is adopted. — Ibid. 



MOKPHINE IN OPIUM. 

The quantity of Morphine in Opium is the subject of a memoir 
in the Journal de Phai-made, by M. Guibourt. According to 
Dioscorides and Pliny, opium was formerly obtained from the 
black poppy ; now it is principally taken from the white poppy, 
the capsules being principally received from Asia Minor, India, 
and Egypt. M. Guibourt, however, asserts that the former gives 
a very active opium, which may also be procured from the common 
red poppies of our gardens. Liquid opium extracted from the 
poppies contains from 20 to 53 per cent, of water. The value of 
opium consists in the quantity of the alkaloid morphine which it 
contains. Morphine is obtained in crystals from opium treated 
with alcohol and ammonia, nearly all the narcotine being sepa- 
rated. M. Guibourt gives a series of analyses of opium received 
from various places, showing the proportion of morphine contained 
therein to vary from 12-35 per cent, to 14*78. M. Guibourt states 
that the opium of commerce has been gradually deteriorating ; that 
the opium of Smyrna, reputed the best, contains ordicva.n.1^ wArj 
3 to 6per cent, of morphine ; and that oplwm C0Ti?k\^et^^ \.o\>feN«rj 

£rood COD tains only from 8 to 9 per cent. B.eiice ^iXi'fe TL^^^asvXrj ioi^ 

mrtber research. — /did, 

o 2 
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FORMATION OF OIL IN OLIVES. 

In a memoir by M. de Luca, read to the Academy of Sciences 
at Paris, he narrates a series of experiments which have led him 
to consider that the Oil is formed in Olives by the transformation 
of the sweet principle (or mannite) and the green substance 
(chlorophyl) which exist in the leaves, flowers, and young olives 
while green, but which gradually diminish as the fatty matter in- 
creases in the olive, and totally disappear when it contains its 
maximum of oil. The yellow leaves and ripe olives do not contain 
chlorophyl or mannite. M. de Luca suggests the possibility that 
the mutual action of these two substances may give rise to a new 
substance, which future researches may reveaL 



REMEDY FOR THE BITE OF A RATTLESNAKE. 

Mr. G. W. Kendall writes from Texas to a New Orleans 
newspaper, the following remedy which he applied to a man bitten 
by a Rattlesnake: — He held his left wrist, while two streams of 
blood flowed from one of his fingers, where the fangs of the serpent 
had pierced him. As the man had no tobacco, I told him to fill 
his mouth with salt, and with all his might suck the wound. . I 
then held a cloth steeped in hartshorn on the wound, to coun- 
teract the working of the poison. I next put thirty drops of 
hartshorn into a glassful of whisky, and poured the whole contents 
down his throat. Five minutes afterwards I repeated the dose, and 
again in another five minutes. I had now administered a whole 
quart (?) of whisky, with ninety drops of hartshorn, and held it 
sufficient. For three-quarters of an hour he sat quiet, and spoke 
about the bite with indifference, while I continued to renew the 
application of hartshorn to the wound in the finger. He said it 
was too bad that he should die of the bite of a pois<5nous snake, 
while I was astonished he could remain una£fected after such a 
dose of whisky. After about an hour he began to laugh, then to 
whistle, then to sing, and finally attempted to dance. It was now 
all right. I knew that the whisky had gained the upper hand of 
the poison, and for the first time intoxicated him. Five minutes 
after he was drunk, slept for half a day, and in the morning was 
well and at his work. 



ARTIFICIAL CAMPHOR 

Is formed by the action of chlorine on the essence of turpentine. 
To distinguish it from the natural Camphor M. Dumont recom- 
mended as a reagent the employment of a solution of ammonia on 
camphor dissolved in alcohol The alcoholic solution of natural 
camphor gives only a light precipitate, which is dissolved by agita- 
tion, while that of artificiaV cam^\iOT ^\ea »i W^^a -precipitate, 
wbleb will not dissolve. M . SauerweVa \Jci\xvV» >iJci\% \ft%V\TLWv^fs\sso.H^ 
stating that the precipiUte formed by ar^JAcvi^. cswxa^Xtfst \xvi^^:^^ 
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is more or less in proportion as the solution is more or less con- 
centrated. He says that artificial camphor frequently contains 
chlorine. The determination of the presence of chlorine in cam- 
phor, which is easy, proves that it is artificial. 

DROP APPABATUS. 

A NEW Drop-counting Apparatus, invented by M. Salleron, is 
figured and described in the Repertoire de ChimiCy accompanied by 
a table giving the names of liquids at the temperature plus 15 deg. 
Cent., the weight of one drop of each in grammes, the number of 
drops equal to one gramme, and the weight of twenty drops. The 
apparatus is composed of a small flask with a side tube, by which 
the liquid is poured out. The diameter of the spout from which the 
liquid falls drop by drop is determined for the weight of a drop of 
distilled water— i.e., five centigrammes. Twenty drops of water 
thus collected weigh then exactly one gramme ; and this exactness, 
it is said, is so great that these twenty drops always give the same 
weight, if care be taken to dry the external edges of the tube every 
time that the liquid is made to flow. — Illustrated London News, 

MOLECULAR PHYSICS. 

Liquid bubbles have been produced in a novel manner by 
HM. Minary and Sire, of Besangon, by pouring a certain quantity 
of olive oil into about one-and-a-half or twice the quantity of 
concentrated sulphuric acid in a glass vessel. After brisk agita- 
tion by a glass rod a number of small bubbles quickly rise and 
disperse in the air ; the larger ones (sometimes two centimetres in 
diameter) more frequently fall into the mixture after a slight ascent. 
After remaining in the air a short time the bubbles assume the 
colours perceived in ordinary soap bubbles. Further details will 
be found in the Comptes Bendus. The observers expect these facts 
may throw some light on obscure points in Molecular Physics. 



BOILING SPRINGS. 

Certain Boiling Springs in New Zealand, analysed by Dr. J, 
Smith, of Sydney, are found to have a very similar composition to 
those of Iceland, at their antipodes. Of 193 parts : — Chlorine of 
sodium (common salt), 113*57 ; silica, 42*4 ; soda, 16 ; chloride of 
potassium, 6'67 ; sulphate of potash, 5 '28: carbonate of lime, 
1'86 ; alumina, 0*32. Solid bodies immersed in the water become 
petrified, and plants growing near partiaUy so. 



DISSOLUTION OP SILK. 

M. OzANAM has stated to the French Academy of Sciences, that 
ammoniate of copper (Schonbein's liquor) is a solvent of cotton 
and cellulose, also of silk ; while it requires only a short space to 
dissolve cotton, it needs several hours — varj'vR^ ^Twa. ^tXst%» Xft 
twelve — to Dissolve Silk, according to the q\xaiiV\\.^ w^^ ^\c<vQt?C\wQS^ 
employed. He states that he has left iwooY moie Wwi^^fcc^ ^«3^ 
jn contact witb the ammoniate of copper V\t\io\x\. Vua \3aAsrc«^^^% 
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the least modification in its texture or resistance. Here is, then, 
a simple means of recognising in one operation a triple tissue of 
ootton, silk, and wooL The solution of silk, M. Ozanam states, is 
susceptible of many useful applications. 



COLOUR OP WATER. 

The Colour of Water has been frequently discussed by physicists. 
Arago said: — ''The reflected colour of water is blue and the 
transmitted colour is green ;" and explained, "the green colour of 
the waVes by considering them as prisms of water, of which one of 
the faces reflect white light, which is refracted by the following 
wave, and thus goes forth green." Bunsen asserts that water 
chemically pure is not colourless, but is of a pure blue colour. 
M. Wettstein, after minute chemical researches, states that the 
ffreen colour is due to the presence of organic matters. M. Beetz 
has recently investigated the subject, and records his interesting 
observations in the Bibliothlqv^ UniversdU of Geneva, the results 
of which are opposed to the conclusion of Arago, and favour the 
opinion of Wettsfcein that the colour is due to minute particles of 
matter suspended in the water, modified by the colour of the sky 
and surrounding objects. — lUustraUd Isondon News. 



CONGELATION OP WATER. 
Dr. Robinbt has addressed a curious communication on the 
Congelation of Water to the French Academy of Medicine. It is 
well known that the blocks of ice formed in the sea yield fresh water 
by liquefaction. When seawater or any saline dissolution is con- 
gealed, the pure water is separated in the form of ice, and there 
remains a concentrated watery solution of the saline matter. It 
is thus salt is economically obtained in the north of Europe. To 
increase the alcoholic strength of wine it may be subjected to arti- 
ficial cold, whereby the water alone which it contains is congealed 
and the wine becomes richer in alcohol. By operating in a similar 
manner on potable water, Dr. Kobinet has found that it loses 
nearly all its salts, whether soluble or npt. The waters of the lake 
of the Bois de Boulogne having been subjected to the operation, the 
small quantity of calcareous and magnesian salts they contained 
were eliminated. The purity of the water obtained by this method 
is such that it may in many cases be used instead of distilled 
water. 

FURIPYINO WATER FROM LEAD. 

In a letter written some time ago by Dr. Faraday to Sir John 

Burgoyne on this subject, with reference to military stations near the 

sea, Dr, Faraday says : " There is much difference and uncertainty 

Bbout the mutual action oi Lead and^oXftx \\i ^ihSSec^oX. ^asMft^. 

When rain-water finUs upon auriacea ot \e»A, *\^ ^^ ^a.^^* ^ ^\. w^. 

tbem ; and the water thuB contaminsAM, >Di^ ^\«Daxci\L «c^««A. \ft 
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air, generally clears itself from the dissolved lead ; the metal 
fiepai-ating as a carbonated precipitate, and falling to the bottom. 
Bat when the sea spray has access to the leaded suHaces, the action 
of the rain-water is such that the dissolved lead does not separate 
in this way ; or, if it does, only after a much longer time. It is 
such water as this that I recommend to be treated with carbonate 
of lime. Enough whitening or levigated chalk is to be mixed with 
the fluid to make it of the consistency of good milk (though more 
will do no harm), and the whole is either to be filtercKi or to stand 
until clear. I have never yet found any sample of water, poisoned 
as above, that was not freed from the lead by this process." 



SESEABCHES ON SEA-WATEB. 

M. Vincent, chiefpharmaceutical chemist of the French Marine, 
has published in the Annates de Chimie, in a series of tables, the 
I'esults of his investigations, carried on by means of bottles of Sea* 
water obtained from the Atlantic and Pacific Oceans, each bottle 
having duly marked on it the position and depth where taken, and 
the time when. Since the ocean currents greatly depend on the 
modifications in the density and temperature of the water, M, 
"Vincent hopes that the skilful navigators, who are now pursuing 
this fruitful course of scientific application, will soon resolve the 
difficulties of anew science, and will soon say with a distinguished 
writer, that * 'the ocean is not a desert but an immense plain, 
furrowed by routes of which God himself has traced the course." 



THE CONSTITUTION OF SEAWATEB, 

' At different depths and in difierent latitudes, has been examined 
by Prof. G. Forchhammer, of Copenhagen, whose remarks thereon 
have been communicated to the Royal Society, and appear in the 
Proceedings, He states that thirty- one elements have been found 
in Seawater — viz., oxygen, hydrogen, nitrogen in ammonia, carbon 
in carbonic acid, chlorine, bromine, iodine in fuci, fiuorine in com- 
bination with calcium, sulphur as sulphuric acid, phosphorus as 
phosphoric acid, silicium as silica ; boron as boracic acid, discovei'ed 
by the author both in seawater and in seaweeds ; silver, in the 
Pocillopora alcicomis ; copper very frequent, both in animals and 
plants of the sea ; lead very frequent in marine organisms ; zinc, 
principally in sea plants ; cobalt and nickel, in sea plants ; iron, 
manganese, aluminium, manganesium, calcium, strontium, and 
barium, the latter two as sulphates in fucoid plants ; sodium, 
potassium. These twenty-seven elements the author himself had 
ascertained to occur in seawater. The presence of the next four 
elements — viz., lithium, csesium, rubidium, and arsenic, has been 
shown by other chemists. A few only of tVieao e\eaieQ^a\!kaj^^ «k^ 
notable mdaeDce on the quantitative ana\"jBva oi «eaw^\«« — •■<«»•> 
<!blonDe, Bulpburic acid, magnesia, Ume, i^«.\ai^ «a^ va^ 
Aataiming oMorine as 100, the mean -pTO^oxVaon ol^^wiSR 
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leading ooottituentB ii— sulphuric acid^ 11*80 ; lime, 2*96 ; 
magnesia, 11*07 ; all other salts, 181*1. The mean quantity of 
solid matter in seawater M. Forchhammer found to be 84*894 per 
1000. The ocean of the equatorial regions contains tlie greatest 
p^rcentageof saline matter— due, no doubt, to greater evaporation ; 
and the North Atlantic contains more salt than the South Atlantic, 
probably due to the prevailing influence of the Gulf Stream. In 
the sea to the east of Africa the quantity of saline matter sligfatly 
increases with the depth. 



PHOTOLITflOGRAPHT. 

A PAPER has been read to the British Association, '* On a 
Photolithographic Process adopted by the Government of Victoria 
for the PubUcation of Maps," by Mr. J. W. Osborne. The 
process was first adopted by the Government in September, 1859, 
and has since been extensively used, and many hundreds of maps 
and plans produced by its means. The object of the process was 
the reproduction of drawings and engravings in black and white, 
without the gradations known as half-tone. For this purpose a 
perfect negative must first be obtained by the ordinary metbodi. 
From this a photographic positive is printed by tlie agency of 
light on paper which has received a coating of a mixture of 
gelatine, albumen, and bichromate of potash. The action of 
light on this compound is to render such parts as are subjected to 
its action insoluble in water. The positive so obtained is covered 
entirely by lithographic transfer ink. This done, the paper is 
floated, with its inked side upwards, upon a tray of boiling water. 
By this process the ink is fused, the albumen is coagulated, and 
the gelatine, not rendered insoluble by the action of light, is 
IK)ftened. When these effects are completed, gentle friction with 
a sponge removes the ink and the gelatine from all parts of the 
paper, except those which form the image to be produced. The 
resulting picture is a positive transfer, which is transferred to the 
stone in the usual manner employed by lithographic printers. 
The result is an image on stone from which any number of 
copies may be produced by the ordinary lithographic printing. 

In the course of subsequent discussion it was elicited that one 
of the principal claims to novelty involved was the fact that Mr. 
Osborne's process was the first in which the image on the stone 
was effected by means of a transfer. The process of Colonel 
Sir Henry James, used at Southampton for the reproduction 
of ordnance maps, was analogous to it in this respect, but 
was first used jsix months subsequently to Mr. Osborne's process. 



PHOTOZINCOGRAPHY. 

8rB Hknby James has acc\denta\\y Tcv«Afe>iXi^vTO^ai\aai\.^>3Ma«i^wY 
that the paper prepared with t\ie \A-c\iroTciaA» ol v^XaAiwA ^o.^ 
oaljr, aa described in the work on PYio^oxvactt^gcw^Vi ^e^iSsJQjSoR^Vs 
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Messrs. Longman and Co., will, if only Kept for a week or ten 
days in the &rk, yield half tones, and consequently give us litho- 
giaphio or zincographic prints from any photograph. 



CABBON-PBINTING IN PHOTOGRAPHY. 

The Duo de Luynes's prize of 2000f. for a Carbon-printing 
process in Photography has been awarded to M, Poitevin, with a 
second prize of 600f. to M. Fargier. An Englishman (Mr. J. 
Pouncy, of Dorchester), who was recommended for a prize of 
400 f. on a former award of the Duke's trustees, was probably the 
first who actually produced a carbon picture, though M. Poitevin 
has greatly improved the process. 



PHOTOGRAPHY ON WOOD FOR ENGRAVING. 

Mb. Robert Martin writes to the Mechanics* Magazine : — 
" To Photograph on Wood has long been held a desideratum, and at 
various times it has been announced to the world as accomplished. 
But from the peculiar properties of the material to be operated on, 
and certain indispensable requirements on the part of the engraver, 
it does not appear to have been so successfully achieved as to 
obtain a general application. 

"Although photography is regarded by some as giving but a 
defective representation of nature (in comparison with the image 
depicted on the human eye), arising from the imperfections con- 
nected with the construction of the camera, as well as from the 
unequal action of light upon various colours, nevertheless, when 
taken as a whole, we obtain by its agency a larger amount of 
tmth than can possibly be rendered by the most skilful artist. 

"Having, as I believe, surmounted the various obstacles which 
hitherto seem to have prevented its use, I may be permitted to 
point in some directions where its application appears suited." 

Wherever extreme minuteness or intricate and delicate forms 
have to be delineated, as in microscopic representations, botanical, 
anatomical, insect, reptile, or such like departments pertaining to 
science, it supplieai a want not adequately met by hitherto existing 



But not merely is it to be limited to what may be deemed tho 
useful, but be extended also to the ornamental, reaching even to 
pictorial and subject art. 

In portraiture (a branch so well understood by the public) it 
offers considerable aid, providing, as it does, an amount of indi- 
viduality unequalled by the most consummate skill ; and if 
additional qualities are desired, such as no chemical or mecha- 
nical operation is ever likely to effect, then it provides «. b9>av& tck^ 
Artistic taste and treatment, by which tT\il\i wad \^^«X\i«Wi^l ^sa^ 
be combined. And in elaborate arcliitecX.\iTa\ dft«v^, ot '"w^ ^K»Rr 
obanical work of every kind, it alike lends a \i^\v«i%>QKcv^* 
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ZOOLOGY. 



SECBBT POISON IKO. 

Prof. Huxley has made to the British Association a most 
important commanication on Secret Poisoning; in which he stated 
that although he had no wish to engender groundless suspicions^ 
or excite unnecessary alarms, yet he was sorry to say he ooold not 
but repeat the statement he made last year in a paper on Slow 
Poisoning, read before the Koyal Medico-Ghirurgicai Society of 
London — namely, that he believed the cases of secret poisoning 
that are discovered form but a small percentage of those that 
actually occur. Nay, more, he even went a step further, and de- 
clared that he not only believed that we magnified the difficulty of 
perpetrating the crime, but that we were also inclined to exagge- 
rate the facility of its detection. No doubt modem discoveries in 
physiology and chemistry had enabled us not only to distinguish 
between the efifects of poison and natural disease during life, but 
likewise to detect and extract the poison from the tissues after 
death. But modern discoveries had also made known to us many 
poisons with which we were hitherto unacquainted. It was in 
toxicology as in naval warfare : no sooner was a projectile disco* 
yered, that is, considered irresistible, than our engineers set about 
discovering armour plates more invulnerable than their predeces- 
sors. So, no sooner does the criminal find a new poison that he 
can use with impunity, than the experts set about discovering a 
means for its detection. Dr. Harley remarked that the great 
desu-e of the poisoner was to get hold of a poison the effect of 
which would so closely resemble that of natural disease as to be 
mistaken for it. Fortunately, however, this was attended with 
extreme difficulty, as the effects of poison were generally sudden 
in their onset and rapid in their termination, for the poisoner 
seldom had time or opportunity of administering the poisonous 
agent in so small a quantity and for such a length of time as is 
requisite to produce an artificial state of disease, which may be 
mistaken at least by the accomplished physician for real disoBMe. 
It had been asserted that in all cases of poisoning, where death 
occurred, the poison ought to be found in the tissues after death. 
Professor Harley, however, pointed out that this was not strictly 
true ; for even in the case of arsenic, which was supposed to be the 
most persistent of all poisons, if the patient only lived long enough, 
the mineral might be entirely eliminated by the excretions before 
death, and afterwards not a trace xemMxi Vi \ift ^vXaR^ftA. Va. Mba 
body, Sach occurred in Alexaivdet'a cswaa, ^\i«l^ «^«^^\\.^»^ 
knowD that arsenic was tbe poiBon vUc\i c«»a«^ >i:s» e«»siJs^ t^»i« 
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was found in the body. Alexander, however, did not die till the 
sixteenth day. For this and other reasons the author then said, 
" that as the not finding poison in the system after death is no 
absolute proof that the patient did not die from its effects, the 
symptoms observed during life, in conjunction with the morbid 
appearances observed after death, even when no poison is disco- 
vered by chemical analysis, ought to be sufficient to convict the 
prisoner. And even the symptoms alone, if there be good circum- 
stantial evidence, especially if combined with proof of a motive^ 
ought to convict, just as was done at Palmer's trial.*' The Pro- 
£BC»or concluded by saying, that in all cases of suspected murder 
great care should be taken to avoid telling the persons around the 
patient of the suspicion. The patient himself should be the first 
oonfidant, for if there was no motive for suicide, he was the most 
likely to be aware of a motive in the persons surrounding him. 
The next confidant should be the doctor, who, by obtaining some of 
the secretions and having them carefully analysed by a competent 
person, would soon be enabled to decide if it was a case of secret 
murder, and perhaps also even to detect the criminal. 



TOBACCO SMOKING. 

Db. Smith has read to the British Association a paper ''On 
Tobaooo Smoking : its Effects upon the Pulsation." He had ascer- 
tained that Tobacco- Smoking causes a large increase in the rate of 
pulsation in some persons, while in others no increase occurs, and 
hence that there is a diversity in the mode of action of this sub- 
stance as there is in the admitted good or evil effects upon the body. 
He pointed out that the only period in which the inquiry could be 
made is at about 10 p.m., when there had been no food taken after 
6 o'clock, since at that period the rate of pulsation naturally falls, 
and an increase could be due to the tobacco only. He had ex- 
perimented upon Mr. Dale and other medical men at Scarborough, 
and had found that the effect upon Mr. Dale was as follows : — 
During the first six minutes the effect was very small, only an 
increase of four beats per minute ; but after that period there was 
a steady and rapid increase until the 21st minute, when the 
tobacco was consumed. The average increase from the 6th to the 
13th minute was 19 pulsations, and thence to the end of the experi- 
ment was 81 1 pulsations per minute. But the total increase in one 
minute was 37i pulsations. Whether a further increase would have 
been attained, was not ascertained ; but from the order of the 
increase it was probable that such would have occurred within 
narrow limits. It was found that after the smoking had ceased 
the rate of pulsation fell in a few minutes, but it yet remained 10 
or 15 pulsations higher than was natural for two hours. There was 
leas effect produced upon the pulse when the tob«ACO '^«a %\&a\»A. 
XD » hookah. In this class of cases tobacco &c\a «a ^ %\*\TOX^auD^, 
»ad may supply to the Jiterary man tbe aUt© ol tt^^V^m ^^» Tiy&*» 
which would he indnced by a moderate quBXiVa.t^ oi a\<io\wi^<i ^ifiwasa^ 
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lants ; bnt when the body is of full habit, it must lead to dibturbed 
sleep, and may lead to apoplexy. 

NEW BEMKDY FOB S^ALIrPOX. 

The Saracenia purpurea, or Indian cup, a native plant of Nova 
Sootia» the specific used by the Indians against small-pox, bids fair 
to realize the expectations entertained by medical men of its efficacy. 
In a letter addressed to the American Medical Times, Dr. Frederic 
W. Morris, President-Physician of the Halifax Visiting Dispensary, 
states that this Saracenia, a papaveraceous plant, will cure small- 
pox in all its forms within 12 hours after the patient has taken the 
decoction. ** However alarming and numerous the eruptions," he 
says, " or confluent and frightful they may be, the peculiar action 
of the medicine is such that very seldom is a scar left to tell the 
story of the disease. If either vaccine or variolous matter is washed 
with the infusion of the Saraceniaj they are deprived of their con- 
tagious properties. So mild is the medicine to the taste that it may 
be largely mixed with tea and coffee, and given to connoisseurs in 
these beverages to drink, without being aware of the admixture. 
The medicine has been successfully tried in the hospitals of Nova 
Scotia.'' — GalignanUB Messenger. 

WENS. 

A COMMUNICATION has been received by the French Academy of 
Sciences from Dr.Guyon, showing the efficacy of a change of climate 
nfei a cure for wens. He states that in 1858 a Belgian consul who 
had been staying some time at Lima went to Santiago, in Chili, 
with his wife and two daughters, one of the age of 10, the other 
12. They had not been there more than 15 months, when incipient 
wens were discovered on the children, while neither of the parents, 
owing probably to their maturer age, had any symptom of the 
kind. Alarmed at this, the father consulted the physicians of the 
country, who all unanimously advised a change of climate. The 
mother accordingly embarked with her two daughters on board the 
first vessel bound for Europe. The voyage, which was predicted 
to last 60 or 70 days, was protracted to 110. The passengers 
suffered much, both from seasickness and the changes of tempe- 
rature they had to undergo in passing from the latitude of Cape 
Horn to that of the Equator. During the passage the children 
would often mechanically pass their hands over their necks, and 
thus soon perceived that their tumours were visibly decreasing ; so 
that on their arrival at Cherbourg the wens were half gone. 
From Cherbourg the ladies went to Brussels, where the last 
vestiges of the affection disappeared. The physicians of Santiago 
in proposing the remedy, must have had numerous proofs of its 
efficacy. Dr. Guyon also mentions the case of a considerable 
number, of Swiss emigrants from the Valais, who in 1853 settled 
in Algeria, where they built four hamlets, called Zoug-el- Abbes, 
Berbassa, Saeegha, and Chaeeba. Most of them, the women 
especiallj, had wens ; but they had not been a year in the country 
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before they became aware of a considerable decrease in the size of 
the wens, and by the end of 1856 they had all disappeared. 

BIOLOGICAL SCIENCE. 

Pbofessob Huxlet, president of the Section of Zoology and 
Botany, at the British'Association Meeting, inhis inaugural address, 
first described the nature and clearly defined the objects of the 
science. He subdivided the science into the four heads of mor^ 
phology, physiology, distribution and aetiology, or investigation 
of the laws which coDcem the origin, development, and extinction 
of all organic beings. He narrated the history and progress of 
each branch, and specially adverted to the fact that almost all the 
valuable progress had been made during the last fifty years. In 
the lifetime of the present generation he anticipated a still more 
brilliant and startling progress. In connexion with the last 
branch he passed a graceful encomium on the labours of Mr. Dar- 
win^ whose name was received with a burst of applause. The 
Professor emphatically affirmed that Mr. Darwin's work was as 
perfect in its logical method as it was accurate in its scientific 
fkcts. He concluded by inculcating the importance of promoting 
the advance of biological science, and insisting on the advan- 
tages which had been already attained by the examinations con- 
ducted by the Department of Science and Art. He made a warm 
appeal to the Universities of Oxford and Cambridge no longer to 
confine their fellowships and the other great advantages of their 
endowments to success obtained in classics and mathematics. He 
trusted that before long biological science would receive a practical 
recognition in both Universities. 



THE DEAF AND DUMB. 

A PAPEE has been presented to the French Academy of Sciences 
by Dr. Boudin, in which, after expressing his belief that Surdomu- 
tism may henceforth be considered as one of the probable conse- 
quences of marriages between near relatives, he decidedly opposes 
the view adopted by some, who consider the infirmity in question 
to be hereditary. The parents of deaf and dumb children, he ob- 
serves, are generally in perfect health, and moreover, deaf, and 
dumb' parents not connected with each other by ties of con- 
sanguinity very rarely get deaf and dumb children. He then 
quotes an observation made by Dr. Perron, of Besanfon, of two 
brothers of the name of Vallet, splendidly constituted and enjoy- 
ing the most perfect health, who married two sisters, their cousins- 
german. The eldest has had several children, only one of whom, 
now aged twenty, is deaf and dumb. The younger brother has 
had six children, the first, third, and fifth of whom could hear and 
speak, while the second and fourth were deaf and dumb; the 
sixth, still in its cradle, does not seem sensible of any noise they 
may happen to make in the room. These cases are utterly in 
contradiction with the doctrine of inheritance. 
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**OEIGIN OF 8PECII3." 

In a review of Mr. Darwin's work on Orchids, in the Edin- 
htbrgh New PhUoaophical JoumaJ, No. 32, the writer concludes as 
follows : — 

In these passages (quoted by the reviewer), we see the bearing of the ikcts 
of Orchid fertilization on the production of new forms, as propounded bj the 
author in his work on the " Origin of Species." He traces ail xnodifloatioiit 
through successive generation, and thinks that this is a better view of the 
case than to suppose that the Creator at once called into existence the varied 
forms of the i>resent flora. He thinks that if we could trace back floral forms 
from generation to generation for long epochs, extending it ma^ be over 
millions of years, we would be able to account for all variations in a more 
philosophic manner than by referring them to one creative fiat of the 
Almighty. He deprecates tne idea of M'Cosh and others, that in these 
modified forms of great types the Creator displayed the plan and order of 
His work, and that in the abnormalities in the forms of organs and their gra- 
dation Gk>d has shown the principles of His arrangement, and baa developed 
the working of his all-creative mind. For our own part, we do not see the 
great superiority of the Darwin view over this latter hypothesis. Both are, 
no doubt, theoretical. The obstacles to the reception of Darwin's hypothesn 
in its full extent are great. To believe that all the forms of animals and 
vegetables spring ftom a cell, which through countless millions of ages has 
xmdergone kn infinite series of transformations by natural selection, corre- 
lation of growth, struggle for life, &c., is certainly not an easTthin|; for tiie 
mind, more especially when man is included in the category. Here it is that 
the difficulty occurs ; and it is precisely at this latter stage that the opponent 
of Darwin's views have a sure foundation to rest upon. For here Revelation 
steps in, to tell us of man's creation, of his relation to the Deity, of his 
present fallen condition, and of bis future prospects, and speaks in such terms 
as to preclude the possibility of our adopting tne Huxleyan view, that, as the 
lowest ape, in the conformation of its skeleton, difiTers as much from the 
highest ape as the latter does from man, therefore we are merely transformed 
apes. 

In his work on Orchids, however, Darwin does not stretch his view to this 
limit. He details facts with the utmost candour, and then very plausibly 
shows how they mipht be accounted for on his view of transmission oy vene- 
ration. Setting aside all theory, and looking at the work in itself, we nave 
no hesitation in saying, that it is one of the deepest interest, well worthy 
of being studied ; that it presents forms and functions to us under new 
aspects ; illustrates in no ordinary degree the beautiful adaptations which are 
seen in plants, and is calculated to exalt our ideas of the wonder-working 
Jehovah. 



THE HUNTERIAN MUSEUM. 

The Council of the Royal College of Surgeons has purchased 
from the Interaational Exhibition some skeletons of rare and inte- 
resting animals, beautifully prepared by Professor Hyrtl, a dis- 
tinguished Hungarian, now residing in Vienna. They consist of 
ChlamydopJiorous truncatus, found at Mendoza, in Chili, and first 
described by Dr. Harlan, from a specimen now in the Philadelphia 
Museum. It is supposed that there are but three skeletons of this 
curious little animal in Europe, which is very much like the Glyp' 
todon clavipes, so familiar to the visitors to the College Museum. 
The late Mr. Yarrell described and figured the animal in the 
Zoological Journal. This, wilYi a. Betoiid s^^^ilvasii, obtained by 
Sir Woodbine Parish, ia in t\ie "Bx\\Aa\i "NVv^swrai. Taa «^^\xs\k^ 
now the property of tlie Co\leg©\ia.B\ifteii >i)Q.?k ^\iJa^^^ q?1 ^\i^saiciCi- 
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rate memoir bj Hyrtl. Another case coDtains skeletons of rare 
fish, inclading examples of the three genera of existing ganoid 
fish, Lepidostetu, Polypterus, and Amia, also a case of ^a/rac^iaTi^ 
(frogs and toads), two cases of tailed amphibia and snakes. These 
specimens have cost the College of surgeons nearly 200Z. This de- 
partment of the museum has also been recently enriched by some 
fine skeletons of large British fish, admirably prepared by Mr. 
James Fk>'wer, the College articulator, one especially, which will 
well repay a visit, being a fine specimen of the swordfisb, upwards 
of ten feet in length, taken in October, 1861, off the Suffolk 
ooasty in the herring nets, and at once purchased by the College. 



THE ZOOLOGICAL SOCIETT. 

AccOBDiNG to the Report of the Council, presented in May last, 
the Society's affairs were in a very satisfactory state. The income 
amounted in 1861 to 16,0722., which is in excess of the average 
receipts during the previous six years by more than 10002. — the 
greater portion paid by visitors to the gardens in the Kegent's 
Park. In Paris, and other continental cities, such institutions are 
either kept up by the Government, or aided from the national funds. 
Our Zoological Society, so far from obtaining assistance from the 
Grovemment, is highly taxed by the latter — ^not only paying a 
large rent for the use of the land occupied in the Begent's Park, 
but also contributing very handsomely to Her Majesty s exchequer 
in the shape of income-tax. It stands to reason that the Society 
cannot be expected to open their gardens to the public gratis ; 
although, as we have been informed, the First Commissioner of 
Works has more than once invited them to pursue this course, 
without offering to meet the deficiency that would thereby be 
caused in their income. 

We gather from the Report that the total number of animals in 
the Gardens varies generally from 1400 to 1500 individuals. The 
stock of larger and more important quadrupeds has been consider- 
ably increased, principally through the collections of South African 
animals received from Sir George Grey, Governor of the Cape 
Colony, a most distinguished benefactor to the Society's establish- 
ment. During the past twelve months, a fine series of antelopes 
and other rare animals, in many cases new to the Society's col-^ 
lection, had been received. The Koodoo, the Bless-bok, the Grys- 
bok, the Stein-bok and the Harte-beest, besides others of less note, 
are amongst those thus procured. The list of animals exhibited 
for the first time in the Society's Gardens since the previous anni- 
versary embraces the names of 8 Mammals, 15 Birds, 9 Reptiles, 
and 1 Fish. The living forms of 33 animals have thus, for the 
first time in most cases, been brought before the eye of the natu- 
ralist and observation of the student. 

The two Paradise birds, wliich the Society received throu^lvtba 

exertions of a weU-known traveller and mwn oi %c\«ivc^— ^x. K. 

.R WalUce^are juBtlj considered to be one ot ^^^ ^«a.\ft&H. >gtvL«^ 
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in the way of novelties that have been obtained for maay yean. 
Several attempts have been made by our neighbours in HoUand, 
^ho boast of a collection of living animals second only to that in 
the Regent's Park, to secure examples of these magnifioent birds 
to grace their aviaries, but always without success. After the 
disappointment about the Python's eggs, something was certaioly 
wanted to calm the wounded feelings of the Fellows, who were 
anxiously counting their little serpents before they were hatched ; 
and a more charming solace than these beautiful ^ birds could not 
have been provide<l for them. 

The success attained by the Zoological Society in their efforts to 
perpetuate their breeds of African Elands and Himalayan pheasants 
in this country during the past season, seems to have been likewise 
encouraging as to the ultimate results of these experiments. Each 
of the three females of the first-named animal retained by the 
Society for " stock" produced'a calf during the past twelve months, 
and that the mothers and their respective infants are enjoying 
sound health may be ascertained by any one who chooses to visit 
the Society's Eland house, and inspect the little herd standing at 
ease in the adjoining enclosure. The plieasants bred rather more 
abundantly than in the year 1861, fifty-four young birds having 
been successfully i-eared instead of forty-five. — Abridged from the 
Saturday Review^ May 17, 1862. 

The fi)llowing are among the other additions to the Gardens in 
the Eegent's Park : — 

Mr. W. R. Broughton, the steward of the ship La Hogue, from Sydner, 
brought with him a large number of birds, several of which were not omj 
now to the collection, but before unknown. A portion of the birds was sent 
over to England by Dr. Bennett, a corresponding member of the Society at 
Sydney, and the others were the private property of the steward. Ut, 
Bennett shipped a pair of extremely rare hornbiils. When the ship was off 
Gravesend the female unfortunately died, but the male bird arrived in perfect 
health and in admirable condition. As the first of the kind ever seen alive in 
Exirope it will command attention, but its very peculiar appearance cannot 
fail to strike the beholder. 

There is also a very interesting bird from New Caledonia, called by the 
natives the kagu, resembling the sun bitterns of South America in some 
respects, but of a species new to the collection. There is likewise a blue 
water-hen and a very fine ** fruit-eating " pigeon. 

Perhaps the most attractive of the additions is a pair of large white 
cockatoos, of a species hitherto unknown in Europe. They are natives of 
the South Sea Islands, and were brought to Sydney as the depot whence 
rarities are brought from that quarter of the globe. Their distinguishing 
peculiarity is a blue ring encircling the eyes, which thus have the pretty look 
of being set in turquoise. 

There are also four or five beautiful Australian parrots, and some new finches 
from Queensland, of exquisite beauty, the only ones as yet brought to 
England alive. 



THE PTTHONESS IN THE ZOOLOGICAL SOCIETY'S MENAGEEIE. 

This member of the great Boa family afforded much matSrid for 
speculation during the London season of 1862. The Python was 
bom in Western Africa, and had been eleven years in the Gardens, 
during which it had thriven well, waxing yearly in strength. 
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girtb, and leogih. She bad a male companion. One day, after 
ker plethoric condition had excited some uneasiness, the boa ex- 
dfided about 100 eggs, enclosed in a white leather-like substance, 
about the size of those of a goose, the majority of a dirty- 
white appearance, connected by a membrane. Among them were 
two small red eggs, and many were indented, probably by the 
great pressure of the serpent's body. It is remarkable that this 
prolific exclusion of eggs, which might be supposed to have ex- 
haasted the animal, and consequently excited hunger, had appa- 
rently an opposite effect. These details are condensed from a 
lengthy account in the Athenceum. The Pythoness had not taken 
food for 27 weeks, when she changed her skin. However, to make 
a long story short, the incubation failed. 



ACCLIMATIZATION. 

With the fullest wish to encourage the introduction of plants 
and animals new to this country, we are disposed to regard some 
of the exertions made in print for this purpose to be **more cry 
than wool." 

Th\a remark does not apply to the Acclimatization Society, 
who have practically illustrated their object by giving a pubfic 
dinner, at which the following was the carte : — 

FoTiozs. — •Birds' nest soup (China), ♦tripang, or bfiche de mer (Japan), 
*Bemoule (Algeria), *neui8 de daim (Cochin China), puree de pois, mock 
turtle k la Beine, crecy au ris, consomme a la Frincesse, a la bisque aux 
^crerisses. 

PoissoNS. — Tranches de saumon racoll^es, saumon de Perth, rougets, 
whitebait, truite k la Tartare, turbot a la sauce. 

EiTTBBXS. — "Kangaroo steamer (Tasmania,) "pepper pot (West Indies^, 
kromisWs k la Busse, supreme de Yollaile a Tecarlate aux haricot verts, ns 
de Tean a la chicor^e, cotelettes d'agneau aux petits pois, *poulette en karie 
ik la Siunoise, *ris de vean k I'oseille de Domimque. 

BXLXTES. — ^•Chinese lamb, *kangaroo ham (Australia), ■wild boar ham 
(Spain), ox tongue (New South Wales), petits poulets k la Ma^edoine, seUe 
ae mouton, jambon de York, vol au vent au ragout k la Japonaise, quartier 
d'acneau. 

£>TS. — •Syrian pig, 'Canadian goose, "the Hon. Grantley Berkeley's 
pintail ducks, *guan (Central America), 'curassow (Central America), 
* Honduras turkey, *dusky ducks, •couple of leporines (France), •Brent 
geese (Holland), oisons au jus, chapons au Cressons, canetons. 

LxeumB. — ♦Chinese yam, potatoes, peas, cauliflower, &c. 

BiTTKEMXTs. — ^•Swect patates (Algeria), sea weed ^elly (Queensland), petits 
pois k PAnglaise, gateau cond^ aux pistaches, petites bouches k la cr^me, 
suMoise aux fraises, asperses en branche, selee d' ananas, bavaroise k la 
vanille, petites cupes de groiselle, gel^e de miSe fruits. 

Hobs d'CEuvbss.— Lobster salad, ♦Digby herring salad, "botargo (Ionian 
Islands), Ac. 

Rblevxb pes Bots.— Souffle glac6e, babas d la polonaise. 

Olacbs. — Fraise, ananas, orange. 

Dbssxbt. — Cerises, fraises, ♦dried bananas (He de E^union), •preserved 
pine apple (Isle de B^union), 'bibas (Isle de Biunion), ♦preserved cassareep, 
•Qtiava lelly, ♦Bosella jelly (Queensland), *Australian biscuits, *meat biscuits 
(Anstrana). 

ViHS ET LiQUEUBS.— Port, shcrry, claret, champagne. Moselle, Erbach ; 

Australian wines (presented by Sir Bedmond Barry), •hermitage, •chablis, 

♦oeres Burgundy, 'red Burgundy, •white Longfleld wine, ♦hock, ♦Sauteme, 

•wkite Victoria, ♦ Ancorat, *red Victoria, 'sweet watet *, 'mue ttatCL'^«^ ^"siS^ 

P 
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WalM (prasented by 8ir Daniel Cooper) ; Camden wine. New Sootii Wales 
(presented by L. Mackinnon, Esq.) ; *puie apple wine (Queensland), *phun 
wine (Queensland), *vin de pommes crAoajoa (Qoadeloup), ^n d^oranges 
(Gcutdelonp), *" Qued Allah^' (Algeria), *liqueur Am6r (Algeria), *nectBr 
de Garibaldi (Algeria), 'chartreuse (Algeria), *cr6me de citron ^Ionian 
Islands), *cr6me d'oranee (Ionian Islands), *rosoleon (Ionian Islands), 
*mentha (Ionian Islands), *Yino de vino pasta (Ionian Islands), *muscat 
(Ionian Islands), *rum (Martinique). 

TxA, CovvEE, &c. — Ayapana tea (Reunion), cassia orientalis coffee 
(B^union). 

The ^Hransactions*' of the Society, within eighteen months, 
were thus stated by Lord Stanley, who presided at the Dinner : — 

The Society had already imported from the United States the 
prairie grouse, a new variety of turkey from Honduras, the guille- 
mot from Norway, the guan and curassow from other countries. 
Offish they had introduced the Murray cod, said to be somethmg 
between a pike and a perch, and better than either ; the Chines 
sheep, which were excellent eating and excellent breeders. The 
Marquis of Breadalbane had introduced the Bison, and he had 
now a large herd of them ; and Lord Hill had been very successftil 
with the Eland. Of vegetables they had introduced the Chinese 
Yam, which took so kindly to English earth that it was said to be 
exceedingly difficult to get the roots out of it ; the Ilanthus, which 
was found to be excellent food for silkworms, had also been intro- 
duced, and had grown well in St. James's-square, and thousands 
of silkworms were now growing upon the ti-ee. 



MAN AND THE GORILLA. 

A PAPER has been read to the British Association, " On the Zoolo- 
gical Significance of the Brain and Limb Characters of Man, wit 
Remarks on the Cast of the Brain of the Gorilla," by Prof. Owen. 

The Professor exhibited two casts, one of the human brain, 
which had been hardened in spirits, and had therefore not pre- 
served its exact form ; but to all intents and purposes it would 
serve as an illustration of the human brain. The other cast was 
taken from the interior of the cranium of the gorilla. From an 
examination of these, the difference between the brain of man and 
that of monkeys was at once perceptible. In the brain of man, 
the posterior lobes of the cerebrum overlapped, to a considerable 
extent, the small brain, or cerebellum ; whereas in the gorilla, the 
posterior lobes of the cerebrum did not project beyond the lobes of 
the cerebellum. The posterior lobes in the one were prominent 
and well marked : in the other, deficient. These peculiarities had 
been referred to by Todd and Bowman. From a very prolonged 
investigation into the characters of animals, he felt persuaded that 
the characters of the brain were the most steadfast ; and he was 
thus induced, after many years of study, to propose his classifica- 
tion of the mammalia, based upon the differences in the develop- 
ment of their brain structure. He had placed man — owing to the 
prominence of the posterior lobes of his brain, the existence of a 
pOBtenor cornu in the lateral ventricles, and the presence of a 
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Mppocamptis minor in the posterior comu, — ^in a distinct sub- 
kingdom, which he had called Archencephala, between which and 
the other members of the mammalia the distinctions were veiy 
marked, and the rise was a very abrupt one. The brain, in his 
estimation, was a far better guide in classifying animals than the 
foot ; but the same difference that existed between their brains 
was also observable between their feet. The lecturer referred to a 
diagram which represented the feet of the aye- aye, the gorilla, and 
man, pointing out the chief differences in the structure of the 
skeleton. These differences he considered sufficiently great to 
elevate man from the sub-kingdom to which the monkeys belonged, 
' and to place him in a distinct sub-kingdom by himself. 

Prof. Huxley observed that the paper just laid before the 
Section appeared to him in no way to represent the real naturo of 
the problem under discussion. He would therefore put that 
problem in another way. The question was partly one of facts, 
4hnd partly one of reasoning. The question of fact was. What are 
the structural differances between man and the highest apes ? — the 
question of reasoning, What is the systematic value of those dif- 
ferences ? Several years ago, Prof. Owen had made three distinct 
assertions respecting the differences which obtained between the 
brain of man and that of the highest apes. He asserted that three 
structures were ''peculiar to and characteristic*' of man's brain — 
there being the ** posterior lobe," the "posterior comu,'* and the 
** hippocampus minor." In a controversy which had lasted for 
some years, Prof. Owen had not qualified these assertions, but had 
repeatedly reiterated them. He (Prof. Huxley), on the other h^nd, 
had controverted these statements ; and affirmed, on the contrary, 
that the three structures mentioned not only exist, but are often 
better developed than in man, in all the higher apes. He (Prof. 
Huxley) now appealed to the anatomists present in the Section 
whether the universal voice of Continental and British anatomists 
had not entirely borne out his statements and refuted those of 
Prof. Owen. Prof. Huxley discussed the relations of the foot of 
man with those of the apes, and showed that the same argument 
•could be based upon them as on the brain : that argument being, 
that the structural differences between man and the highest ape 
are of the same order and only slightly different in degree from 
tiiose which separate the apes one from another. In conclusion, 
he expressed his opinion of the futility of discussions like the 
present. In his opinion, the differences between man and the 
lower animals are not to be expressed by his toes or his brain, but 
jure moral and intellectual. 

Prof. Bolleston said he would. try and supply the members of 
the Association with the points of positive difference between the 
human and the ape brain. Fordoing this we had been abundantly 
shown that the hippocampus minor and the posterior lobe were 
insufficient. As differentive, they must be given up .at last. But 
as much had recently been done for the descriptive anatomy of the 
brain by Gratiolet and others as had been done iox «A\i\Q;nQ>TK^\ss 
p2 
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Stokes and Adams, for language by Max Miiller, and that this bad 
been ignored in this discussion was little creditable to British 
aoience. This analysis of the brain's structure had established as 
differentiye between man and the ape four great differences — two 
morphological, two quantitative. The two quantitative are the 
great absolute weight and the great height of the hunuin brain ; 
the two morphological, the multifidity of the frontal bones corre- 
sponding to the forehead, usually, popukrly, and, as this analysis 
shows, correctly taken as a fair exponent of man's intelligence, and 
the absence of the external perpendicular figure. This had been 
abundantly shown by Gratiolet. No reference to these moat im- 
portant matters had been made by Prof. Owen ; and this omission 
could not fail to put the British Association's repute for acquain- 
tance with the works of foreign fellow-labourers at great disadvan- 
tage in the eyes of such foreigners as might be present. Prof. 
Kolleston concluded by saying that if he had expressed himself 
with any unnecessary vehemence, he was sorry for it ; but that he 
felt there were things less excusable than vehemence, and that the 
laws of ethics and love of truth were things higher and better than 
were the rules of etiquette or decorous reticence. 

Mr. W. H. Flower, looking at the subject solely in the ana- 
tomical view and as a question of fact, stated that the result of a 
considerable number of dissections of brains of various monkeys 
was that the distinction between the brain of man and monkeys 
did not lie in the posterior lobe or the hippocampus minor, which 
parts were proportionately more largely developed in many 
monkeys than in man, and that if these parts were used in the 
classification of man and the monkey the series would be, — ^firat, 
the little South American marmosets ; then would follow the 
baboons, the cercopithea, macaque ; then man must be placed, 
followed by the anthropoid apes, the orang-outang, chimpanzee, 
and gorilla ; and last, the American howling monkey. 

Prof. Owen replied, that Prof. RoUeston had led the meeting to 
conclude that he had not paid any attention to the convolutions of 
the brain of mammals, and that the investigation of this subject 
was the exclusive property of the German anatomists ; whereas he 
might be permitted to state that almost at the very time that 
Leuret wrote his memoir on this subject, he had delivered a course 
of lectures on the convolutions of the brain, which, he regretted, 
had not been published, owing to the pressure of other labours ; 
but the diagrams were still in existence, as his successor could 
testify, in the Museum of the Boyal College of Surgeons. 



NEW SHEEP. 

In the establishment of the London Acclimatization Society, at 
Clapham, is a flock of Sheep consisting of eighteen ewes and lambs, 
and four rams. These animals, which bear the name of Ong-ti, 
are of a middle size, rather high on the legs, and have no ears, or 
only the lower part of that organ, which gives them a rather singu- 
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lar appearance. Of the four rams, only one has horns, one bent 
backwards, and the other imperfectly developed as if injured. 
Their tails are lai-ge, short, and pointed at the extremity. The 
quality of the wool is in general short and coarse. These animals 
are very quiet, and would thrive well on dry, unfertile land. The 
ewes, in addition to lambing twice a year, have four, and even five 
at a time. 



MEBINO SHEEP. 

Thb LyttdUm Times (New Zealand) states that Rich's well- 
known flock of Merino Sbeep had recently been disposed of, when 
the following prices were realized — 36 imported pure-bred Spanish 
ewes, 996^., two of them fetching 50/. each ; six imported French 
ewes, 247^. ; four hoggets out of Spanish ewes by French rams, 
73^. ; four ewes by imported Spanish ram out of French ewes, 
124Z. ; three ewes of mixed French and Spanish blood, 592. ; five 
ewes and three lambs of the Mount Eden and Spanish flock, 1061. ; 
45 ewes of the same flock, 315Z. ; 34 pens, containing 173 ewes 
and lambs of the Mount Eden flock, 1368Z., 12 guineas per head be- 
ing the highest price for any one pen of this lot. The ram flock was 
more spiiitedly competed for, and the prices obtained were 
better: — Two imported pure- bred Spanish rams, each of which 
had taken first-class prizes in Germany, were bought in for 6002. ; 
a pure-bred Spanish merino ram, imported, fetched 1501, ; five 
Shakspeare rams, 1001. ; two pens, containing 12 each of ram 
lambs by the above Shakspeare rams, 150/. ; 28 pens, containing 
219 rams, from two to four tooth, a portion by the Spanish merino 
ram out of the Mount Eden Saxon merino ewes, fetched from 61. 
to 10/. 10s. per head, and realized 1408/. 14s. ; a pen of three 
nuns and one ewe lamb, 8/. 8s. per head ; 12 rams, sold singly, 
fetched 279/. 



THE ELAND. 

Dr. Solatsr, Secretary to the Zoological Society, writes to the 
Times : — Every one who has had experience of the meat of the 
Eland testifies to its excellence as an article of food, and those who 
know how well this antelope has thriven in the gardens of this 
Society, in Lord Hill's park at Hawkstone, and in other pkoes 
where it has been tried, must be amply satisfied as to its perfect 
adaptability to our climate. But I think it can hardly be furly 
said that the eland is long in attaining maturity, as in this respect 
it appears superior to the domestic ox. The eland is adult when 
a little more than two years old, and commences breeding at that 
period, which is certainly not the case with ordinary cattle until 
long past that age. Our elands produce their calves with great 
regularity every season, and each of the three females in this 
Society's gardens may now be seen accompanied by a young one. 
The male eland we now possess, which 'waa btod )^^ IjKst^ 13^ ^ 
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HawkBtone, is- a little over three years of age. An he ia the father 
of two of the youDg elands above mentioned, the eldest of which 
was bom in December, 1861, and the female of this antelope goea 
nine months with young, it is evident that my statement as to ^e 
early maturity of this animal is correct in this case, and I believe 
it to be generally so. 



THE BUFFALO. 

De. Sage has addressed a paper to the Soci^t^ d'Acclimatation 
on the introduction of the BufEalo into France, which he considera 
to be far from advisable. The buffalo is an African animal, and 
thrives especially in hot and marshy countries, where it feeds on 
the coarse grass peculiar to such districts, with its body half im- 
mersed in water. The female calves every second year ; its milk 
yields more batter and cheese than that of the cow, but it has a 
taste of musk, which is disagreeable to those not accustomed to it. 
The flesh of the Garamanian buffalo is tough and uneatable, while 
that of the Hungarian may pass for second-rate butcher's meat» 
All things considered, the cow is preferable to the buffalo, because 
it calves once a year, is easier to manage, and yields a more pala- 
table miik than the other. 



THE aye-aye. 

The Aye-aye {Chiromys Madagascariensis) is one of the rarest 
and least known of the monkey tribe, and is further remarkable 
for its 'extraordinary anomalous structure in several pai-ticulars, 
which induced Cuvier to class it amongst the rodents, or gnawing 
animals. The aye-aye was discovered by the French traveller 
Sonnerat, in the forests of Madagascar, during the latter part of 
the last century. It received its name from the expression of 
surprise said^to have been used by the natives when it was first 
seen; for, according to Sonnerat's statements, it was hardly 
known even to the inhabitants of the island before the time of his 
visit. The two specimens of this animal thus obtained were trans- 
ferred to the collection of natural history in the Jardin des Plantes 
at Paris, and remained for many years the only examples of thdr 
kind in Europe. In 1858 Dr. H. Sandwith (of Kars), then Colonial 
Secretary of the island of Mauritius, obtained a living example of 
the aye-aye from Madagascar, and read an interesting paper on its 
habits, as displayed in a state of captivity, before the Koyal Society 
of Arts and Sciences of that colony. This specimen, being shortly 
afterwards sent to England, to Professor Owen, formed the sub- 
ject of a very complete and elaborate memoir upon the structure 
of the aye-aye, which was recently communicated by that distin- 
guished naturalist to the Zoological Society of London, and will 
be published in their "Transactions.** 

The Zoological Society have now also succeeded in obtaining the 
£rst Bpecimen of this curious mammal that has reached Europe 
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alive. Mr. Edward Mellisb, of the Mauritius, oce of the gentle- 
men who formed tiie mission sent to congratulate the new king, 
Badama II., on his accession to the throne of the Hovas, knowing 
the interest that attached itself to the aye-aye, made great exer* 
tions to procure a living specimen. — Illustrated London News, 



MINUTE VERTEBBATB ANIMAL. 

Db. G. C. Wallioh has contributed to the Annals of Natural 
History a drawing of a*lower jaw, the extreme length of which is the 
100th of an inch. Assuming the body to have been five times as 
long as the jaw, he says, ** Here we have evidence of the existence 
of a Vertebrate Animal measuring only the 20th of an inch — a size 
considerably below many of the organisms usually regarded as 
microscopic. The jaw was recently detected on a shell containing 
a specimen of muddy deposit dredged up at St Helena in 1857, in 
thirty fathoms of water, and mounted in Canada balsam at the 
time it was obtained." 



SEX OF EGGS. 

M. Genin has addressed the Academic des Sciences on the 
subject of ** The Sex of Eggs." He aflBrms that he is now able, 
after having studied the subject for upwards of three years, to 
state with assurance that all eggs containing the germ of males 
have wrinkles on their smaller ends, while female eggs are smooth 
at the extremities. 



THE INSANE DESTBUCTION OF SMALL BIBDS. 

The black cap and white throat are being rapidly exterminated 
in the south of England. Some of the notes of the black cap are 
superior to those of the nightingale. The chief food of the British 
song birds are the leaf rolling caterpillar, the green oak moth, the 
grub of the cabbage butterfly, the meal worm, and all kinds of 
larvse. If a little overripe fruit was left on bushes and trees these 
birds would never touch the sound fruit. Both the black cap and 
white throat are very fond of the overripe raspberry on account 
of the white maggot it contains. 

In this district (says the Stamford Mercury) unemployed young 
labourers and itinerants are turning their attention to a new mode 
of obtaining a livelihood. Some of these men have appeared the 
last two or three market-days at Spalding and Holbeach with 
hundreds of linnets, finches, sparrows, and other small birds 
(which they have poisoned), strung round them like beads, as 
trophies, and an advertisement of their odious calling. Leaving 
out of the question the fact ascertained by the scientific researches 
of nearly all the civilized countries of the world, that this mode of 
interfering with the balance of creation is followed by worse and 
unconquerable evils in the shape of in&ects, \^\\»TiQ»\>«.Ts^»^Xfi3t Vst 
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serious consideration that the safety of the community should be 
jeopardized by such a system ? The poisons used for the purpose 
are the instruments with which revenge or malignity often accom- 
plishes its detestable purpose — i.€., arsenic, strychnin^ and 
phosphorus. 

The rookery of Stanway Hall, in Esser, has fared this year the 
same as that of Husball Hall. While a Commission has been 
appointed in France to consider bow the evil now so generaUy 
complained of can be put down, and while we are transmitting 
small birds to our colonies, there to pursue a course of usefulness, 
the farmers' enemy and the wire worms' be^t friend is traversing 
the country with poisoned grain and doing his best to secure for 
us a famine. Around Stanway Hall, the last sowing of wheat has 
been almost wholly destroyed by the wire worm. 

Measures are being adopted throughout France, not only by 
the authorities, but likewise by the chief landowners, to prevent 
the destruction of small birds. An association formed for that 
purpose at 8t. Cesaire, in tiie Charente Inf^rieure, has adopted 
the following resolutions : — ** 1. None of us during the year 1862 
will either seek to 'discover birds' nests or to destroy the young 
birds in whatever place soever they may be, and under no matter 
what pretext." ** 2. None of us will pursue any birds after quit* 
ting their nests." *' 3. The nests of sparrows, chaffinches, and 
linnets may alone be destroyed, these birds being considered mis- 
chievous." It was M. Renon, the parish schoolmaster at St. 
Cesaire, who drew up these resolutions for his pupils, but it is 
expected that on consideration he will strike out the third resolu- 
tion, which declares war against sparrows, chaffinches, and linnets, 
as it is very well known to farmers that they do more service to 
the crops by destroying the worms than they do injury to fruit- 
trees. 



THE QUEEN BEE. 

Prop. Leitch has announced a' new theory on the Queen Bee, 
a puzzle which has exercised the wits of naturalists and philoso- 
phers for many ages. How is a queen bee produced from an egg, 
which, under ordinary circumstances, would produce a sterile 
worker ? It is commonly supposed that this change is effected by 
the supply of a peculiar food (a ** royal jelly," it has been termed) 
to the larvae. Prof. Leitch considers that the change is effected 
by an increase of the temperature of the cell containing the larvss 
intended for the production of a queen bee, and that the object 
of the isolated position of the royal cell is to admit of it being 
surrounded by a cluster of bees, who, by their rapidly increased 
respiration, produce the warmth necessary to accomplish the 
growth of the queen. — Athenceum. 



SINGING FISH. 

8jb Emebson Tennskt, in his admirable volume on Ceylon, 
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made mention of musical sounds said to arise from some of the 
lakes in the island. In his later published work, Sketches of 
the Natwral History of Ceylon, d&c, where he has brought 
together his zoological and botanical observations, he again refers 
to the very curious subject of sounds given out by the moUusca, 
stating that the Indians believed the sounds alluded to were pro- 
duced by the animal of a shell, and not by any fish, and that 
those sent to search for the shells brought him specimens of a 
lAUorina and Ceriihium^ the latter being C. palustre. Sir Emerson 
Tennent states also, that similar sounds are heard at some places 
on the western coasts of India, especially in the harbour of Bombay. 
At Galdera, in Chili, musical cadences are stated to issue from the 
sea near the landing-place, and the same have been observed at 
Pascagonda, in the State of Mississippi, and in another river on 
the northern shore of the Gulf of Mexico. In a letter received 
lately from J. Hepburn, Esq., San Francisco, who has been 
travelling in Columbia and Vancouver's Island, the following ob- 
servation occurs : — ' * A fact that I discovered, which greatly 
interested me, is the existence in Vancouver's Island of a singing 
fish (at least shell fish), such as Sir E. Tennent met with in 
Ceylon. Some of my fishing friends, who had never heard of Sir 
S. Tennent's book, told me that at a certain arm of the sea run- ' 
ning out of Victoria Harbour, they always heard a noise which 
ihej compared to the sound of a Chinese kite when flying, a sound 
well known to all inhabitants of San Francisco, and which is pro- 
duced by fixing pieces of metal to the kite*s tail. I went there 
and heard it several times, clearly proceeding from the water. 
The Indians are well acquainted with the noise, and say it proceeds 
from a stone- fish (shell-fish), and promised to get me some, which, 
however, they had not done up to the time of my leaving. When 
I retuni I will inquire further into it, though I do not know that 
I can establish anything further than that such an animal exists 
at the place where the sound is always heard. It is not likely 
that the Indians and the Cingalese should both attribute the 
sound to a similar cause, unless there is some foundation for it." 

There is no doubt whatever that sounds are produced ; and we 
trust that by calling attention to the facts as stated by Sir E. 
Tennent and Mr. Hepburn, attention wiQ be directed to the 
elucidation of the cause. — Edinburgh New Philos, Journal, No. 31. 



THB SALMON AND THB HEBRINO. 

At the late meeting of the British Association Dr. John 
Davy read a paper **0n the Scientific Cultivation of Salmon 
fisheries," by Thomas Ash worth, of Cheadle. The main 
objects of this paper were to show the great value of salmon 
fisheries, how they have been neglected in England, and how they 
might be improved. The produce of the English fisheries has 
fiillen so low that it has been estimated not to exceed 10,000/. 
per annum, and this including the fisherlea oi W^V^^^ ^V^^ ^^ 
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money value of the Irish, according to the reports of the-Oom- 
missioners of Fisheries, is not less than 800,0002. yearly ; one 
fishery in Scotland, that of the Duke of Richmond in the Spey, 
is said to return to his Grace 12,0002. annually. The author, 
in illustration of what may be accomplished for the improvement 
of salmon rivers, describes what has been done at his fishery in 
Galway, and the results. In the short space of ten years, the 
river has been rendered ten times more productive. During the 
present season, as many as 3000 salmon have been taken with the 
rod. This great improvement has been chiefly owing to the 
great care taken in preserving the streams during the breeding 
season, at an expenditure of 500Z., and by introducing young sahnon, 
artificially bred, into streams fitted for them, but from which the 
fish had before been excluded owing to impediments preventing 
access from the sea. These impediments have either been removed 
or avoided by means of ladders so constructed as to render the 
passage to and from the sea easy. A striking example is given by 
him of a river in Ireland converted into an excellent salmon river 
by means of ladders. This river is in County Sligo, the property 
of Mr. Edward Cooper. The ladders are over a fall of about 40 
feet. So productive has this river, before barren, become, that 
in July last, as many as 1000 salmon were captured in one 

The President of the Section (Professor Huxley) made some 
remarks upon the natural history of the Herring, and called upon 

Mr. J. M. Mitchell of Mayville, who read a paper '*0n the 
Food of the Herring," in continuation of observations communis 
cated to the ARseciation at Oxford ai^d Manchester. Mr. Mitchell 
contended that the herring does not confine itself to one species of 
food, but that it feeds upon Crustacea, the young of other fishes, 
its own young, ovsb, worms, and fiies. 



SALMON FISHEBIES, 1862. 

On the Severn, the principal salmon river in England, the fish* 
ing was at first unsuccessful, owing to the flooded state of the 
river ; but some fine fish of 20 lb. to 26 lb. weight were taken near 
Worcester. At Lincombe Weir, on the Severn, a splendid fish 
was taken — the largest ever remembei-ed to have been captured 
in the Severn ; it weighed 45 lb., and was sold by the fortunate 
captors (four fishermen working on the river) to Earl Dudley, 
by whom it was forwarded to Lord Palmerston as a noble speci- 
men of the produce of the Severn. 

Sir William Jardine, F.II.S., the eminent naturalist, one of the 
Commissioners appointed in 1861 to inquire into the Salmon 
Fisheries of England and Wales, has published a very interesting 
abstract of the bulky report of the Commissioners in the Edinburgh 
Philosophical Journal, After a few prefatory remarks, he con- 
denses the information which he and his associates obtained in 
ibeir journey, dwelling especially on the Severn and the Wye, and 
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h» points out what appears as great iDgenuity shown in nullifying 
the advantages which have been so bountifully afforded us in our 
livers as sources of nutritious food. 



CULTIVATION OP OTSTEES. 

M. Costs has communicated a paper to the French Academy of 
Sciences on the progress of his Artificial Oyster-beds on the 
western coast of France. Several thousands of the inhabitants of 
the island of R^ have been for the last four years engaged in 
cleansing their muddy coast of the sediments which prevented 
oysters, from congregating there, and as the work advances the 
seed wafted over ^om Nieulle and other oyster localities settles in 
the new beds, and, added to that trausplsknted, peoples the coast, 
so that 72,000,000 of oysters, from one to four years old, and 
nearly all marketable, is the lowest average per annum registered 
by the local administration, representing at' the rate of from 25 to 
80 firancs per thousand, which is the current price in the locality, 
% sum of about two miUions of francs, the produce of an extremely 
limited surface. That the waves or currents carry the seed of 
oysters is a well-known fact, since the walls of sluices newly 
erected are often covered with them. In the island of E^ the 
existence of the oyster-beds, however, no longer depends upon 
this contingency, they being now in a state of permanent self-re^ 
production. The distinction of oyster-beds into those of collection 
and those of reproduction is quite unnecessary, since the property 
of reproduction belongs to them all. In some localities it is suf- 
ficient to prepare the emerging banks for collection to see them 
soon covered with seed ; but in other places nothing would be 
obtained without transplanting proper subjects> an operation which 
by no meand impairs their reproductive qualities. The concession 
of emerging banks is anxiously applied for by the inhabitants of 
the coast, the more so as improvements in the working of this 
branch of trade are of daily occurrence. Thus, Dr. Kemmerer, of 
B^, covers a number of tiles with a coating of a kind of mastick, 
brittle enough to enable him to detach the small oysters from it. 
When l^is coating is well covered with seed, he gets it off all in 
one piece, which he carries to the place where the seed is to grow. 
The same tile he coats a second time, and so on, as long as the 
seed will deposit upon it. In short, wherever the violence of the 
currents and the instability of the bottom do not present irresis* 
tible obstacles, the cultivation of oysters has become a lucrative 
business. 



FREEDOM OF FISHERIES. 

M. CoBTE has sent in a communication to the French Academy 
of Sciences on the Freedom of the Sea in connexion with the Fishing 
Trade. The law interdicts fishing all along the coast of France at 
certain times and in certain seasons, instead oi oiiV^ >^£Ky!^vsx% "^^ 
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prohibition to those districts \phere the new generations require to 
be protected. M. Coste shows that the seacoasts may be so culti- 
vated as to render such injurious precautions unnecessaiy. Fish 
may either be reared in the open sea or in large tanks, and these 
two methods are productive of different effects. The turbot, for 
instance, will increase in length when left in a state of liberty ; it 
will, on the contrary, grow thicker if confined within a tank, just 
as oxen and sheep grow fatter in stables than in the open air. 
Now, if the various species of fish generally prepared for food 
really approach the coast, and remain near it during their earliest 
age, there will be no need of such costly precautions for watching 
the coast as are now employed by the State. And this, M. Coste 
tells us, is exactly the case. About the month of April certain 
parts of the coast, and always the same, are visited by the small 
fry in enormous shoals, containing every variety except the ray, 
which only lays one egg at a time, like the hen, and at different 
places. To give an idea of the richness of these vivaria, M. Coste 
describes what he has seen at St. Vaast, where, along an extent 
of coast of at least twenty-five miles, the small fiy congregate 
during the summer season in such profusion, that, in fishing for 
prawns, upwaids of two hundred millions of small turbots, soles, 
&c., are destroyed in the course of a season — enough to stock 
the whole British Channel with the choicest fish. At the approach 
of the cold season these cagglomerations are dispersed, and the 
young fish seek the depths, where the temperature is milder. 
Hence it appears that the centres where the new generations 
assemble are near the coast, and that to protect them there is no 
need of preventing fishermen from following their calling in the 
open sea, it being only necessary to protect the coast. — Oalignan^s 
Messenger. 

SPONGES. 

M. Lamibal, who has been sent on a scientific mission for the 
purpose of collecting Sponges, in order afterwards to transport 
them to the coast of Algeria, where endeavours are to be made to 
acclimatize them, will commence his operations on the coast of 
Syria. The sponges will have to be taken up together with the 
fragments of rock to which they are attached ; to effect this, M. 
Lamiral is provided with a submarine boat of his own invention. 
This apparatus is also to be applied to the fishing of the pearl 
oyster in the Indian waters, and its subsequent introduction into 
the Mediterranean, aa our readers know. Another bivalve will 
also form the subject of M. Lamiral's experiments — viz., the 
byssus, which is covered with a thick beard, about eight inches in 
length. This beard is composed of silky airs, which were woven 
by the ancient Egyptians into precious stuffs, and then exported 
to Tyre, where they received the purple dye for which that place 
was so celebrated. Even now the Sicilians and Calabrese manu- 
facture silky tissues with this substance, which is of a yellowish- 
brown colour, with a greenish shade. 
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IMPORTANCE OP ANIMALCULES. 

M. Pasteub, speaking of the wonderful power possessed by the 
minute plants, mycoderms, in promoting acetic fermentation, says, 
in conclosiou: — **If microscopic beings were to disappear from 
tho earth, the surface of the globe would be incumbered with dead 
organic matter. It is these who give to oxygen its consuming 
power. Without them life would become impossible, for death 
would be incomplete. After death life reappears in a new form, 
and with new properties. The widely-spread germs of microscopic 
beings begin their evolutions, and by their aid oxygen is fixed in 
enormous masses in the organic substances which these beings 
have invaded, and, little by little, effects their perfect combus- 
tion." The memoir, giving details of the experiments of M. 
Pasteur, will be found in the Comptes Rendua, 



CROCODILES. 

Dr. Gray has read to the British Association a paper 
"On the Change of the Form of the Head of Crocodiles ; and 
oa the Crocodiles of India and Africa." Dr. Gray stated that the 
crocodile, when first hatched, has the front of the face short and 
. rounded, even in those that have an elongated beak in the adult 
state. The nose of the different species lengthens and gradually 
assumes the form which is the character of the kind ; and it is at 
this age that the peculiar forms of the different kinds are best 
examined and compared. After the animal has assumed its adult 
size, the bones of the head dilate on the side, and the forehead and 
nose become more swollen. The change of form thus produced is 
so great, that some naturalists have regarded them as distinct 
species. This dilatation of the sides and increase in thickness of 
the bones of the head are doubtless produced to support the large 
teeth which are developed as these animals attain their adult age. 
The author observed, that this was a good instance, as showing the 
necessity of studying all kinds of animals in all their stages 
pf growth, and under different circumstances. He stated that no 
species could be said to have been properly observed until all 
these circumstances had been examined and noted ; and that 
though the notice of a single individual or state of an animal was 
useful, it could only be regarded as a sign-post, indicating the ex- 
istence of an animal which required further study and examination. 

Dr. Gray then proceeded to speak of the African crocodile. He 
observed, that Adanson mentioned three crocodiles as found in 
the Senegal. Cuvier, in his monograph, thought that Adanson had 
made some mistake, and makes some very severe remarks on the 
inaccuracies of travellers ; but more recent researches had shown 
that in this case the traveller was correct, and the philosopher at 
fault. Adanson mentions the green and the black crocodile and 
the gavial of Senegal. There cau be no doubt, from the specimens 
which are in the British Museum from West Africa, that Cuvier 
was right in regarding the green crocodile as the crocodllQ il%<> 
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found in the rivers on the north and southern parts of Africa. 
Cuvier, on the other hand, considered the black crocodile of 
Adanson whs identical with the alligator with bony eyebrows found 
in South America. This is not the case ; for there is a black 
crocodile found in West Africa, which is often imported into 
Liverpool ; and there are specimens in the British and Liverpool 
Museums, and some young ones living in the Zoological Gardens 
in the Kegent's Park : it is a true crocodile, but peculiar from 
having three long plates in the eyelids, and it is probably this pecu- 
liarity that misled Cuvier. It is to be observed, that the French 
naturalists have not yet discovered this fact ; for Dr. Gray stated 
that he had recently purchased from the French Museum the 
skeleton of this African black crocodile under the name of Alligator 
pulpebrosiLs from the Brazils, and there is little doubt that it must 
have been the examination of the skull of this animal that induced 
some zoologists to believe that some specimens of alligators had 
the teeth sometimes fitted into notches in the margin, as in the 
crocodiles, while in fact they were observing the skull of a true 
crocodile, and not an alligator. The gavial of Senegal of Adanson 
is most like the Crocodilus catapJiractus of Cuvier, which has a long 
nose like a gavial, but is a crocodile ; this animal has been de- 
scribed under various names. 

Dr. Gray stated that the crocodiles of India had been much 
misunderstood : some authors said the common crocodile of Africa 
was found in India, others confused more than one species under 
the name of C. palusti'is. There are four species found in India : 
two are confined to the estuaries or the mouth of rivers where the 
water is brackish, as Crocodilus porosus or biporcattis, which is 
found on all parts of the coast and also in the island of Java, 
Borneo, and even on the north coast of Australia ; and the other 
is a new species, confined, as far as we at present know, to the 
coast of Pondicherry. The latter is only known, from a specimen 
lately received (French), as Crocodilus hiporcatus. The other two 
are confined to the inland rivers ; and they are sometimes found 
high up in the mountains where the water of the river is frozen. 
It is to be observed, that these river-crocodiles, which have been 
confounded with the African kinds, are known from them by the 
short, broad shape of the intermaxillary bone, which is separated 
from the maxilla by a straight suture ; while in the crocodiles of 
the African rivers the intermaxillary bone is produced behind and 
between the edge of the maxilla. One species is generally distri- 
buted over distant parts of India ; the other is confined to Siam, 
and is probably the animal described by the French missionaries, 
though the specimen in the British Museum has no crest on the 
occiput ; but Dr. Gray believes that this might be either an effect 
of age or an individual peculiarity. — Athenceum Heport. 

NEW SILKWORMS. 

This Silkworm {Bomhyx Cynthia^ or Ailanthus Silkworm,) was 
first introduced from China in 1856, by Fantoni, a Piedmontese^ 
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who sent a few living cocoons to some friends at Turin. The 
moths emerged from their cocoons in June, 1857» and laid eggs 
which were hatched in a few days. The worms were fed on the 
leaves of Ailanthus glandiUosa, a plant belonging to the natural 
order, SimarvJbacecB, In 1858, the silkworm was established in 
Europe, and it has since been reared extensively in France, and 
partially in Britain. It is said that in France more than 2000 
amateurs are now engaged in reaiing this worm. Mr. Howgate, 
in the Social Science Review, makes the following remarks on this 
subject : — 

•* The eggs of the Ailanthus Silkworm are not preserved through the winter 
like those of the Mulberry Silkworm, but are hatched a few days after being 
laid, and the worms attain to maturity so rapidly that in China and Algeria 
three generations are produced in the course of one summer j even in our 
colder latitudes two crops of cocoons can be gathered each year, the motha 
of all the second and part of the first gathering remaining inside the cocoons 
unial the following spring. After emerging from the egg, which is twice as 
large as that of the Midberry Silkworm, the caterpiUar of the Bombyx 
eynthia passes through five stages of existence before forming its cocoon, at 
which time it is about two and a half to three inches long. In the first stage 
it is yellow, with black spots down the belly. After this it passes from 
yellow to white, and from white to green. The cocoons, as we have said 
before, differ from those of the ordinary silkworm in having an elastic opening 
at one end. This opening is not made by the thread being cut, as some have 
supposed, but by its being turned back at a very acute angle. The colour of 
the cocoons is a pale grey, and they are from one and a half to one and three- 
quarter inches long, and about three-quarters of an inch broad. The butterfly 
of the Ailanthus Silkworm is much larger and more beautiful than that of 
tixe ordinary silkworm ; the head is of a greyish brown, the wings of a light 
brown colour strongly tinted with grey, with a bar rising near the middle of 
the anterior edges of the superior wings, and continued along the inferior 
wings, forming an equilateral triangle, the outer part of which is ash- 
eoloored, and the inner part light brown. At the top of each of the superior 
wings is a small eye, the lower part of which is black and the upper part 
white, whence a faint white line runs to the extremity of the wing. A small 
narrow black line runs along the external edge of all the wings. There is also 
another ash-coloured bar on the superior wings, and an ash-coloured crescent 
▼erged with black on the middle of the inferior wings ; another crescent, 
larger and much fainter, appears a little higher m>. The extreme facility 
wiui which the Ailanthut glandulosa^ the tree which furnishes food to this new 
species of silkworm, can be cultivated, seems to render the introduction of 
this new branch of industry into England a matter of very Httle diflaculty." 

Another kind of silkworm in China feeds on the Jlicintis 
comiktmis, or castor-oil plant, but it does not suit the climate of 
France. The culture of this insect has been successful in the 
Canaries. 

Dr. Sacc, the eminent professor of chemistry at Wesserling, 
speaking of the castor-oil silk, says, " One fact which diminishes 
the value of this silk is its brownness, which prevents its being 
used for clear colours ; this disappears completely with the silk of 
the ailanthus worm, with which I would engage myself to produce 
white silk. That clever chemist and weaver, M. de Jongh, finds 
that the gloss of the ailanthus silk far surpasses any of the other 
known kinds of hourre de soi.*'' The habits of the worm and the 
whole process are described in these pages with remarkable clear- 
ness ; and Lady Dorothy Nevill, who, at Dangstein^ near Bet^ir^* 
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field, has made the first trial of the ailanthus worm in England, 
and has succeeded with it, has given aU requisite information for 
those who in this country are disposed to undertake this new 
industry, concerning which she is warranted in expressing the hope 
that it may be destined to prove a fresh source of wealth for this 
country, as it already is for France. 

Mr. Buskin writes from Greneva as follows in favour of the 
silkworm of the oak : — A day or two ago a physician of European 
reputation, Dr. L. A. Gosse, was speaking to me of the experi- 
ments recently made in France in its acclimatization. He stated 
to me that the only real difficulty was temporary — namely, in the 
importation of the eggs, which are prematurely hatched as they 
are brought through warm latitudes. A few only have reached 
Europe, and their multiplication is slow, but once let them be 
obtained in quantity and the stripping of an oak coppice is both 
robe and revenue. The silk is stronger than that of the mulberry- 
tree, and the stuff woven of it more healthy than cotton stu& for 
the wearer ; it also wears twice as long. 

As great disease has recently occurred among the silkworms in 
France, it became important to introduce a new species. The silk 
culture in France alone yields 300,000,000 francs per annum. 
The silkworm ordinarily produces about 150,000,000 francs of raw 
silk, besides which about 60,000,000 francs value have been 
imported. The silk, after being manufactured at Lyons, Nismes, 
St. Etienne, &c., acquires a value of more than 310,000,000 of 
francs. The disease of the silkworm becomes, therefore, to these 
manufacturing centres, a perfect scourge. The Society of Accli- 
mation in France endeavoured to examine into the cause of the 
disease among the silkworms. It appears that the disease is caused 
principally by a diseased state of the mulbeiry-trees, on the leaves 
of which the silkworms are fed. The insect disease was cured by 
placing the infected eggs for some time in a box containing a little 
spirits of turpentine. This treatment, however, does not prevent 
the reappearance of the disease in the worms when they are fed 
upon the leaves of the diseased mulberry- trees. — Edinburgh New 
Pkilos. Journal^ No, 32. 

The Soci^t^ d'Acclimatation has received a letter from M. G. 
Simon, now in China, in which he gives the following account of a 
curious breed of silkworms inhabiting the province of Che-Kiang, 
and especially the district adjoining the town of Hang-Chow, 

This silkworm is much smaller than the common one, but does not differ 
from it in other respects. It has the same number of legs, the same spots, 
and is of the same colour ; but its habits are much more independent. / The 
butterfly deposits its eggs anywhere, but chiefly on the branches and within 
the interstices of the bark of the mulberry-tree, on the leaves of which it 
generally feeds. The inhabitants do not attempt to collect these eggs. Early 
m August — that is, two months after the ordinary silkworm has performed 
its various evolutions — myriads of minute worms suddenly make their appear- 
ance on the bark of the mulberry-tree, and invade the new crop of leaves 
which has made its appearance. They grow fast, the gardeners doing nothing 
more than protect them from the birds by casting nets over the trees, which 
are all dwarfed. As these silkworms make their appearance unexpectedly, a» 
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il wvM, uid yield a seocmd crop of sOk without any trouble, they are called 
Tian-tse, or children of heaven, by the people. Tne warmer the winter has 
been, the greater is the number of these worms ; they bear a temperature of 
S5 di^. Fm, retrj well. Their existence as silkworms does not exceed three 
wvds; at the aid of that time they congregate under the leaves, which they 
bind together, and tiien spin their cocoons, an operation which takes them 
tliree days. A week later their metamorphosis is complete— the cocoon is 
mrforated, and the butterfly comes out. The cocoons are extremely smaU, 
Vat from 16 to 18 kilogrammes of them yield one of silk ; they are wound ofl* 
in hot water like the others. The pekul (60| kilogrammes) of cocoons fetches 
from 9000 to 10,000 sapecks (36f. to 40f.) in the market. The Chinese do not 
use this silk alone, but mix it with the other. 



BOTANY. 

VEGETABLE PHYSIOLOGY. 

M. Geobges Yille is prosecuting his interesting researches, 
and has just read before the French Academy of Sciences a memoir 
on "the Comparative Importance of the Agents of Vegetable 
Prodaction/' in which he deals with the question, *' If urea has a 
ikvoarable action upon vegetation^ why does its compound ethy- 
litrea remain inactive ?** The foi-mulse by which he supports his 
view of the importance of the neutrality of this latter substance 
in relation to the action of ammonia, &c., will interest students in 
agricultural chemistry, the mysteries of which appear to be gra- 
dnaDj opening to philosophical research. 



THE DISTBIBUTION OF ABCTIC PLANTS. 

Db. Joseph Hookeb, of the Kew Botanic Gardens, has pub- 
lithed a memoir on this subject in the Linnean Society's Transac- 
iicmBf which will be fully appreciated by geographical botanists. 
Hie Arctic flora forms a circumpolar belt of 10 to 14 deg. There 
is no abrupt break or chain in the vegetation anywhere along this 
belt except in the meridian of Baffin's Bay, where the opposite 
shoreB present a sudden change from an almost purely European 
flora on the east coast to one with a large admixture of American 
plants on the west. The number of flowering plants is estimated 
at 762; of cryptogamia at 925; total, 1687. Begarded as a 
wIm^, Br. Hooker considers the Arctic flora to be decidedly 
Scandinavian ; for Lapland, though a very small tract, contains 
by &r the richest Arctic flora, amounting to three- fourths of the 
wliole. Of the five districts into which Dr. Hooker divides the 
Arctic belt, Greenland is the most remarkable ; since, although 
so favourably situated for harbouring an Arcto- American vegeta- 
tion, it presents but little trace thereof, and has an almost absolute 
identity with that of Europe. This, he considers, cannot be 
aeooitnted for except by admitting Mr. Darwin's hypothesis of the 
great geolo^cal. antiquity of the Scandinavian flora; its subsequent 
migration southward in every latitude during the glacial period, 
and even across the tropics into the BOulYi lein?^^t^\A tata \ %!^ 

Q 
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the ascent of the mountains of the wanner zone by many species 
at the commencement of the warmth of the present epodu Tbs 
memoir is accompanied by a map and elaborate classified tabks. 



mSW AUBTRALLAV PLAITTS. 

Mb. 6BE<K>BYy the explorer of North-western Anstralia, bad 
visited Melbourne, with several new plants and objects of interest 
which he had discovered. One was a new species of gourd, found 
at Nicklebjy in lat. 20 S., long. 117 E. ; also a plant believed to be 
entirely new, the fruit of which, when fresh gathered, has a veiy 
strong smell resembling garlic ; likewise a new species of palm, 
some fine kinds of beans, and several handsome pearls. 



THE POMEGBAXATE-TBEE. 

Db. Odeph, perceiving that the fresh bark of the root of the 
Pomegranate-tree is an infinitely more powerful remedy for the 
tape-worm than the dry bark, but that, on the other hand, the 
oidy way of procuring it is to buy a small plant of a gardener, whidi 
is often beyond the reach of the patient's means, has prepaid the 
aqueous extract of the fresh bark, which will keep a long tune, 
and is equally efficacious, and less costly than the unprepared 
substance. 



THE ILLOOPAT PLANT. 

Mb. Hates has sent in a paper to the Soci^t^ d*Acclimatation 
recommending the introduction of the lUoopay Plant {Bassia hm- 
gifolia and latifoUa) into Algeria. This plan^ well kni)wn in the 
Presidencies of Madras and Bombay under the name of Mohee, and 
in Bengal under that of Moolah, is remarkable for the aromatic 
alcohol obtained from its blossoms by fermentation. The seed 
contains about 80 per cent, of its weight of a kind of oil, which is 
always in a solid state, and may be advantageously applied to the 
manufacture of candles and soap. The tree grows wild in India, 
constituting about one- sixth of the forests which lie in a line 
Ijetween Calcutta and Bombay. Its wood is as hard as teak, but 
not quite so durable. 

NUMBEB OF SEEDS PRODUCED BT ORCHIDS. 

Dabwik estimated the seeds contained in four capsules of CepiUp 

laiUhera grandi(flora at 24,000, and in thirty capsules on a plant 

of Orchis mactUata at 186,300. An acre of land would hold 

174,240 plants of Orchis majcvlata^ each having a space of six 

inches square, which is rather closer than they would flouridi 

together; so that allowing 12,000 bad seeds, an acre would be 

thickly clothed by the progeny oi «. j&vii^<d ^^asi^ ^ \2ca vnoda 

rate of increase, the grandcbWdreii vioxJ\^ con« «» ^^ftajfiM^oSk*^ 

^oeeding the Island of AjagYeaea •, «ad Vii^ «c^.«q«A^\si«5«««.^ 
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a mngle plant would nearly (in the proportion of 47 to 50) clothe 
with one uniform green carpet the entire surface of the land 
throughout the globe. — Da/rwin on Orchids. 



A SINGULAB J)EPOSIT IN TEAKWOOD 

Was lately brought under the notice of the Chemical Society by 
Mr. F. A. Abel (chief of the Chemical Department at Woolwich 
Arsenal). A white substance was found intersecting specunens 
«f the wood in the form of layers, converging towards the centre. The 
layers, which are sometimes soft and pulverulent, and sometimes 
flo luuxl as to blunt tbe cutting edges of the saws employed, are 
often several feet in length, six or eight inches in breadth, and 
from one td three eighths of an inch in thickness. They have 
«yidently been deposited in cracks in the living trees. Cavities 
occasioned by knots in the wood are frequently filled by the same 
white deposits, as also extensive perforations made by a caterpillar. 
TiiA deposit, occasionally of a etriated crystalline structure, gave 
ibe following results on analysis : — Lime, 84*04 ; magnesia, 1*86 ; 
ammonia, 1*12 ; phosphoric acid, 43*35 ; carbonic acid, a trace ; 
and 19*54 of water ; with a minute proportion of organic matter. 



THE TALLOW-TBEB IN ALOEBIA. 

This remarkable tree, a native of China, and called by botanists 
€rot<m sebiferum or StUlingia sebifera, has now been successfully 
acclimatized in Algeria, through the exertions of the French 
Oovemment. Its -cultivation would diminish the cost of candles, 
A tree ten years old, according to GaUgnani, yields from one to 
two kilogrammes of tallow : fifteen years later it will yield from 
thxie to four. It requires no care or watering; and may be 
planted on the >roadside. In the island of Chusan large quantities 
of oil and tallow are extracted from its fruit. In hot weather the 
candles made with the tallow are apt to become soft, and even 
liquid ; but to guard against this inconvenience they are dipped 
into wax. 



THE WAX-TBEE OF JAPAN. 

Of this ^remarkable plant, the Ithus succedanea of botanists, the 
JBuUetin 'de 'la SocUU d'AcclimatcUion publishes an interesting 
jiaper by M. Eugene Simon, now at Nagasaki. The vegetable Wax 
•of Japan is one of the chief articles which that country exports. 
It 18 not exactly of the same nature as common wax, since it melts 
in simmer at the common temperature ; but this inconvenience 
is ob^ted in Japan by protecting the candles made with this wax 
by a coating of bees*- wax. It appears that in England ^ \>TCtf»«a 
lias beetD diaapvered for increasing its conakteiic^ , %\tic^ \Xi^ ^^sissasi^ 
Ar tbe artiim from that quarter has conaidexaVA'S mc.T«aaft.^<2S.Na^ft« 
1^ tree itself might he easily acoUmatized in \^ift ^wx^^tti^^wf^ 

Q2 
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of France. It thrived on mountains and on stony and barroo 
ground, unfit for other agricultural purposes. M. Simon has sent 
over about 20 kilogrammes of its seed for trial. The young trees^ 
are planted in Japan along the highways, when they are two years 
old, leaving a distance of about three feet between the stems ; but 
if planted in squares, the distance must be double. The trees are 
kept low by lopping, and trimmed in the shape of pyramids. In 
the fifth year after planting, each tree yields on an average 4 lb. of 
seeds ; in the eighth year, 6 lb. ; in the 10th, 18 lb. ; in the 12th, 
401b. ; in the 15th, 601b. ; in the 18th year the tree enters upon 
its decline ; 400 lb. of seed yield 100 lb. of wax. At present 200 lb. 
of this wax are sold in London at the price of 61. ; so that a plan* 
tation of 10,000 trees in their prime may produce 40002. The seed 
is gathered towards the end of autumn, threshed, and then left to 
dry for a fortnight, after which it is slightly roasted. It is next 
crushed under a millstone, and the produce exposed to the heat of 
steam in canvas bags ; the wax is then obtained by the action of 
a screw press. This wax is of the third or lowest quality ; to Ueach 
it, it is rasped, rinsed in water, and then exposed to the action of 
the sun and dew for three days. A still higher quality is obtaioBd 
by repeating this operation. — IllustrcUed London News, 



JAPANESE PLANTS. 

The Bulletin de la SocUU d! Acclimataiion contains the second 
part of a letter from M. Eugbne Simon, writing from Japan, 
recommending the cultivation of the hemp-pahn (CharMen)/p& 
exceUa\ brought over into Europe about thirty years ago by Dr. 
Sieboldt, but hitherto confined to botanical gardens. This 
species of palm-tree would thrive very well in France, since it will 
bear a temperature of 10 degrees Fahrenheit. It requires no fku> 
ticular care ; the stalk of each leaf is covered with filaments of 
various fineness ; the coarsest are used for ropes, the finer sort for 
nets. Every second year the leaves are cut off close to the trunk, 
except a few which are left on the top ; the filaments are separated 
and packed into bales of 26 kilogrammes each. The price of this 
commodity varies from 50 f. to 7 Of. per 100 kilogrammes. Each 
tree will yield from four to five kilogrammes. Another plant men- 
tioned by M. Simon is the soja, a kind of bean, used in Japan for 
a condiment, which is manufactured on a large scale at Nagasaki 
and other places, and is sold at the rate of about 17f. per jar, 
weighing 21 4^ kilogrammes. To prepare this condiment the beans 
are boiled, and then mixed with roasted barley. When the dough 
thus obtained has become perfectly uniform by stirring, it is put 
into moulds 1^ inch in height, and 18 inches by 8 at the base. 
The cakes so made are left to ferment for a week in a close room, 
when they acquire a uniform golden hue. They are then thrown 
into large vats, and lime watex \a «Ade^ m ^^^to-5|^\qw of two 

Ir/iogrammes for every kilogramme oi caJBLfca, M\Kt ^itv\\^*.^|jjkA. 

<feaJ, the vats are then left to t\iemae\NeaioT»X.\««a."<.».V«^^««^^^^\ 
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the rabftance contained in them is then put into camras bags, and 
sabjeotad to the action of a press. A syrupy liquid oozes out, 
whioh is aoja of the first quality ; of the residue an inferior qualil^ 
is made for the poor. It is used in almost every Japanese dish, is 
very savoury, and particularly well adapted to fish. — Galiffnani's 



THE CANDLEBEBBT MYBTLE. 

Mtbioa okbipbba is the subject of a paper by Mr. G. E. Moore, 
in Silliman's American Journal of Science. He states that it is 
a hardy plant, thriving best on poor soils near the sea^ producing 
sbnndant crops. Its fruit yields a wax, which, under ike names 
of myrtle- wax, candleberry-wax, and barberry- tallow, has been for 
some time an article of commerce to a limited extent in the United 
States. The wax occurs as a white incrustation on the small 
globular nuts of the plant. To obtain it pure, the berries are en- 
closed in bags of coarse cloth and immersed in boiling water until 
the fused wax collects on the surface. ' It is then poured off into 
pans, in which it solidities on cooling, when it is fit for commerce. 
Its chemical composition was found by Lewy to be— carbon, 74 ; 
hydrogen, 12 ; and oxygen, 14. It is found to be the most acces- 
sible source known for pure palmitin and palmitic acid. In illu- 
minating power it is scarcely inferior to the best bees'-wax, whilst 
it can be produced at less than one- fourth the cost. It also forms 
an excellent soap. As a substitute for bees' -wax Mr. Moore con- 
siden that the myrica wax has not received due attention, and 
•ajB that there is no reason why increased cultivation should not 
constitute this wax as an important article of commerce. Further 
details will be found in the Journal, 



SILK CULTUBE AT FABIS. 

The Marquis de Fournes has sent to the Zoological Garden in 
€he Bois de Boulogne, at Paris, some feet of the Georgian long 
silk cotton plant as a specimen of what he has produced after 
having cultivated it for two years on his property of Eemoulin, on 
the banks of the Garden, near the bridge of the Gard. The 
Marquis de Fournes, being of opinion that there is a great simi- 
larity between the climate and the soil of Algeria and a part of 
Languedoc and Provence, considered that it would not be impos- 
sible to introduce the cultivation of cotton into one of these pro- 
vinces. He commenced a plantation of a few perches, which he 
has since increased to eight acres with complete success. The 
cotton planted by the Marquis is of the Georgian species, called 
''long silk," from the length, fineness, and elasticity of the fibre, 
which render it suitable for the most deWcaV^ o^erni.\K.OTA, vo^Oci ^a^ 
the manu£iu!ture of the finest muslinB and t\i« ixic^V. ^<^^<d^ANaAA^ 
The cotton produced bjr the Marquis de "Eoxxmsft "^^Ja «^>asi.\ir|'^» 
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Sohlombeiiger, of Gliebwiller, and was classed xatmig the finest. 
It sold at five and six francs the kilog^mme. Some specimens of 
this French cotton were admitted to the Ezkibition in London. 
The Minister of Commerce has taken the greatest interest in the- 
Marquis de Foumes's experiments. The plants which are exhi- 
bited in the Zoological Garden in the Bois de Boulogne are the 
finest which have yet been seen in Europe. The NapolSonien^ of 
Avignon, states that at the suggestion of the Agricultural Society 
of Avignon, experiments for raising cotton on a large scale are 
about to be made in the madder lands. 



BABK AND QUININE. 

The supply of Quinine has been for some time past a subject of 
serious anxiety. There is, perhaps, no drug which is more 
valuable to man than the febrifugal alkaloid which is extracted 
from the cinchona trees of South America : yet such has been the 
improvidence in gathering their crop of bark, that, as the high 
price of the drug sufficiently testifies, we were in danger of seeing 
its supply reduced to a vanishing point. It appears, that under 
these circumstances, we- have been looking to India, where the 
cinchona plants are now acclimatized, to sustain our supply of 
bark if that of Peru should fail, and Mr. Markham,* who has 
been the principal agent in the experiment, has published an 
elaborate narrative of his labours. In this narrative we have the 
latest intelligence on the Bubject of quinine. Apart from its im- 
portance as an article of commerce and a medical specific, all the 
varieties of the cinchona are here described for the botanist, and 
some new information on a subject on which our encycloptedias 
confess that we are still much in the dark, has been collected for 
the general reader. 

Under apprehensions of losing the supply of bark altogether, it 
appears that the Dutch were the first to attempt its acclimati- 
zation in Java ; but from insufficient botanical knowledge of the 
varieties of the cinchona, and from other impediments, tbeir en- 
deavours were only partially successful. The introduction of the 
cinchona plant into India was next recommended by Dr. Royle, 
so far back as 1839, and it was officially urged upon the Governor- 
General in 1852. In 1859, the services of the author were en- 
gaged to superintend the collection of plants and seeds in South 
America and their transfer to India, and the necessary arrange- 
ments were authorized by Lord Stanley, then Secretary of State. 
Mr. Markham had various assistants, but he himself undertook to 
explore the forests either of Caravaya or Bolivia, and to collect 
the C. caliaaya and other important species of that more distant 
region, and his labours and observations in the course of this- 
quest constitute the principal substance of the volume before us. 
J9a has amplified this by some descriptions of Peruvian remains^ 

• TraveU in Peru and' India, toMle tupmntenawg tlve CoUeclwiw of C^x»^ 
cAona JPlatUt and Seedt in South America, and tHew Introductw* wto Xtm^w, 
Sjr ClementB R. Markham, &c. Murray, "isea. 



NATUBAL HISTOBr — ^BOTANY. 247 

and scenery, illustraterl by a few woodcuts, and an account of the 
Peruvian Indians in their latter days, which might serve as a 
Bai^lementary chapter to Mr. Helps's SpanisJi Conqu^t in America, 
More pertinent to his immediate subject is his account of the 
impediments he himself encountered to his removal of the plants 
he had collected, through the jealousy of the Juntas Mwiicipales, 
which his operations had excited. He was, in fact, obliged to 
dodge the authorities before he could get his stores to the coast 
and prepare them for transplantation to the Neilgherry hills. 

In pages 486-7) &c., the reader will find the more important 
announcement of the comparative success of the culture of cin- 
chona in the Indian peninsula. The mistakes of the Dutch autho- 
rities have, it seems, been avoided, and there is now a prospect 
iliat in various districts of India, and even in Ceylon, cinchona 
will be reared and become an important item in the table of our 
Indian exports. In India itself an ample supply of this drug will 
be an immense boon and benefit. Since quinine has been exten- 
sively used among our troops there, there has been a steady dimi- 
2itttion in the per centage of mortality. Whereas in 1830 the ave- 
rage per centt^ of deaths to cases of fever treated was 3 '66, in 
1856 it was only one per cent, in a body of 18,000 men scattered 
from Peshawur to Pegu. The importance to ourselves is hardly 
less, for by this means we shall be spared a contingency which was 
more imminent than we supposed, and instead of a dwindling 
supply of this febrifugal specific, we shall probably soon have the 
drug so abundant, that its price will be sensibly diminished. At 
least, we shall have reason to be thankful if the supply is rendered 
secure, and no fevered Briton is deprived of a remedy to the 
want of which, in the opinion of Mr. Markham, we may ascribe 
the deaths of Oliver Cromwell and Alexander the Great.— 
Abridged from the Times. 



XXFEBIMENT ON HEATING EABTH FOB THE OBOWTH OF TBOFICAL 
PLANTS IN THE OPEN AIB. 

In the Horticultural Society* s Journal is an account of this ex- 
periment by Captain Trevor Clarke. He had a rectangular cut- 
ting made into the ground, 21 ft. long and 9 ft. broad, and suffi- 
ciently deep to admit of arrangements for heating the chamber by 
means of pipes connected with a small boiler. Over the chamber 
a compact slate flooring was formed. This was covered with 
fresh turf as a bottom, and on this again was made a bed, consist- • 
ing of fresh strong loam and old hot-bed manure, sufficiently deep to 
admit the balls of plants grown in half-bushel pots. The boiler 
was arranged so that the fire could "burn anything." Captain 
Clarke's results are very interesting. Although his arrangements 
were carried out very roughly in June and July last, yet many 
tropical plants grew and flourished iu t\ie o^ti wi. %0L^gbsc-^a2SiS»' 
took to the ground at once. The paTp\©"P«Xm?i.C!tkm'C\v^«ft^^^V 
a grand effect, and the Arundo DoTHix.Nw\e^«.\ak^^ ^Ooa %a«fla^ 
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thing in the collection. Some plants, however, grew Yery dng- 
gishly, from the destructive effect of strong winds upon the foliage, 
and so many plants of different constitution, habits, and strength. 



B0BTI0ULTX7BAL KMFLOTMSirr OF CHLOBIDS OF UMK. 

■Thb eminent chemist, Professor E. Kopff, states, that if a fitOe 
Chloride of Lime be sprinkled on a plank in stables, all speoes of 
flies, especially stinging ones, will be driven away ; and that if 
leguminous plants be sprinkled with a weak solution of the same 
salt, they will be preserved from the ravages of insects, snaHs, Ac. 
The same beneficial effect may be pnxluced on fruit-trees by 
making a paste formed of one part of chloride of lime in powd^ 
and h^ a part of some fatty substance, and forming a narrow 
circle of the paste round the tree. 

TBANSMTJTATION OF ''SPECIES*' IN THE VEOKTABUE WOBLD. 

It has been repeatedly asserted that oats have been ooaverted 
into rye, barley, and even wheat ; but the " fact*' has been always 
Bcofifed out of countenance, because it was inconsistent wiUi pv» 
conceived theories. Now, however, there would appear to be ae 
doubt about it. The Mark-lane Express vouches for the respeeta* 
bility of a gentleman who states that he carefully planted some 
picked oat grains in his garden in June ; and as the tillers spruig 
up to about a foot in height, he cut them down to wiiJiin an in^ 
of the root. This process was three times repeated that year, and 
some of the roots died ; but others survived ; and next year they 
yielded — not oats, but perfect barley, rather thin, but by no means 
of a bad type. This barley, in the following spring, yielded a good 
return of better barley, approved by the malster ; and of the. pro- 
duce of subsequent years the Editor says he has seen a sample. It 
is remarkable that the grower did not look for barley, but rye, which 
he had been told had thus been obtained. The Editor is of opinion 
that oats are a " spurt" or sport from other grain — not viceversd; 
as wheat and barley have been known for 4000 years, but not oats. 

It is said that the transmutation of oats into barley is by no 
means infrequent in Norway and Sweden, which, by the way, 
geologists have found to be a notable centre of plant distribution. 

A letter from Mr. William Cowper, of Wappenham, near Tow- 
cester, appears in the Berkshire Chronicle^ stating that he has for 
ten years grown both wheat and barley from Dutch oats. BladL 
oats, he adds, will produce rye in the same viray. 

If any one imagines, however, that when such facts can no 
longer be denied, we will be any nearer to an admission that one 
species of plant can be transmuted into another species, he will 
probably be mistaken ; for when the fact can be no longer 
resisted, it will only be seized hold of as proof positive that oats, 
rye, barley , and wheat are not di^tmc^ 6^ec\e& «1 ^1% «o that the 
traD8muta,tion of species will \>e aa iar oft «>» «^«t, «[AV^\a\s»?s 
well he deemed impossible. — Builder. 
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VARIATIONS OF BUBFAOE. 

Mb. Beete Jukes, President of the Geological Section of the 
British ABsociation, at their late meeting, inquired how the Yaria- 
tioDB of the Surface called mountains, hills, clifi&, glens, valleys, 
and plains were formed. He took firist the formation of great 
plains, and showed that although some were formed as plains on 
herizontal beds, few even of these retained the original sur&ce of 
the position, but had more or less a denuded surface. Many 
equally levcd plains were low and level, because mountainous 
masses of rock, often greatly disturbed and contorted, had been 
TCTioved from above the present surface. The central plain of 
Ireland, and other plains in the British Islands, were formed in 
this way. All mountains, except volcanoes or '* hills of ejection," 
were either "hills of circumdenudation," formed by the wearing 
down and removal of tlio rocks formerly around them, or *' hills of 
uptilting." In the latter, the lowest rocks appeared in the central 
parts of the chain, often reared into the highest peaks ; and these 
central beds dip on either hand under higher and higher groups, 
whidi come in as we recede from the axis of the chain. The beds 
have been raused bv mechanical force acting from below ; but this, 
however it had tilted or bent them, could not remove them, so 
that the successive exposure of lower and lower beds as we 
approach the axis of the chain, must be owing to the external 
erosion of moving water. These "hills of uptilting," then, were 
hiUs not in consequence, but in spite of denudation, and would 
have been many times loftier had it not been for the erosive action. 
Mr. Jnkes declared his belief that all the striking external features 
wens the result of the direct action of the external forces called 
the "weather," and were not caused by any direct action of the 
internal forces, which could only reach the surface through the 
thidLness of the crust. He then examin.ed these forces of erosion ; 
and while he attributed to marine action all the greater and more 
general features, the great plains, the long escarpments, and the 
general outline of the mountains, be believed that the valleys which 
traversed the plains, the gullies that furrowed the sides of the 
hills, and the glens and ravines on the flanks of the mountains, 
were all due to the action of the ice or water which fell on them 
firom the atmosphere. He did not give these views as altogether 
original, but mentioned M. Charpentier and Mr. Dana as having 
long ago applied them to the Pyrenees and to the Blue Mountains 
of New South Wales ; but having been long sceptical as to their 
reality, he now wished to record his conviction of their truth. Mr. 
Prestwioh, Prof. Bamsay, and himself, while pursuing different 
lines of investigation, had all been simultaneously com^lVci^ V^ 
m>jmmJ to sub-aerial action as the only metYvod. ol ^x^'akTC\s\.^*0{i% 

pbeoomena tbey bad met with ; and Dr. TyndaXL "VksA ^fflkS^^^^a- 

into the same line of march. 
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OEOLOaiOAL 8UBVSY OF INDIA. 

This Surrey is going on with vigour, under tbe able superin- 
tendenoe of Dr. Oldham. By tbe last Annual Beport it appearo 
that the following distriets have been sunreyed more or lass comr 
pletely : — In Bengal, the country adjoining ihe Kurmokpore Hills 
in Monghyr, and extending across the district of Bebar, bo far on 
the parallel of Gya ; also the coal-fields in tbe south, from the 
limits of the Burdwan district to tbe Ghats at Dhurwa^ and south- 
ward to Hazaribagh ; in Central India, tbe Bewab district^ in the 
southern part of which coal exists ; in the North-western Provinces, 
tbe SewaJek and sub- Himalayan rocks of and near Kangra ; in 
Madras, tbe districts of Cuddapah and Kumool; in Pegu and 
Tenasserim, the district of Henzada, which contains some petro- 
leum wells. The publication of the Memoirs of the Geological 
Survey, with excellent pal»ontological plates, is an important step 
in geology. This valuable work reflects the highest credit on Dr. 
Oldham and the officers of the Survey, and bids fair to develop 
the mineral treasures of our Indian possessions. The formation 
of a geological museum and library is also a subject of congra- 
tulation. 



OBOLOOT OF SHBOPSHIBE. 

At a late meeting of tbe G^logical Society was read a paper 
on the Carboniferous Limestone of Oreton and Farlow, Clee Hills, 
Shropshire, by Professor Morris and Mr. G. E. Koberts. In 
consequence of the opening of new quarries and tbe cutting of a 
roadway laying open tbin beds of limestone and sandstone, the 
authors were enabled to add somewhat to the description of the 
locality given in the ** Silurian System." In describing the phy- 
sical condition of the locality, mention was made of the Mole 
Biver, which, losing itself at the west end of the ridge, takes a 
subterranean course, nearly parallel with its axis, and reappears 
at its lower end a mile disdtnt. An interesting account was given 
of an accidental accumulation in the hollow of its inlet of a body 
of water estimated at 1,635,000 cubic feet, the whole of whidi 
was carried away in forty-eight hours by the sudden clearance of 
the channel. Amongst the fossils discovered was a specimen of 
Pterychthys roacrocephalns, of which a descriptive note by Sir P. 
de M. Grey-Egerton, Bart., was read. The richness of tibe over- 
lying limestone in palatal teeth was shown in a fine series of 
examples. 



THE CAMBBIAN, HUBONIAN, AND LAUEKNTIAN FOBMATIONS 

Abe the oldest at present known to geologists. In a paper read 
to the Geological Society, Dr. J. J. Bigsby gives some observa- 
tions on them, pointing ouVi \.\ift "verj V>c8\ ^«tor^\iNMstL oiC tbe 
Cambrian, its mineralogicaV an^ a\,T«b\A^c«^>Kva^ <2toK«ri«{c, "^^ 
Bcarcity of its fossils, its conioTinaJo\© >i^^«c^ ^BMawsgi. vcAs^ Kie 
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Silarian, and its absence in America and Northern Europe. In 
•atie second part of his paper Dr. Bigsby described the Huronian 
"of Oajnada, the Azoic rocks of the southern shores of Lake Huron 
«nd Lake Superior, and the second Azoic group of Norway, all of 
which are considered by Dr. Bigsby to belong to the same period. 
•He then stated that the Huronian formation and its equivalents 
itf^ree in being unconformable to the Silurian and conformable to 
i£» Lanrentian, in containing many beds of limestone and a large 
^laaatity of copper ores, and in the total absence of fossils ; in all 
it which respects they differ from the Cambrian. He therefore 
came to the conclusion that the Cambrian and Huronian are 
dlstisct ^rmations^ and that the latter is very much the older. 



GEOLOGY OF IRELAND. 

Pbofsssob J. B. Jukes, of the Irish Geological Sui-vey, in the 
difldiarge of his duties has been led to consider the probable mode 
oi formation of some of the river valleys in the south of Ireland, 
and has recently laid before the Geological Society of London 
some of his obsei-vations. After describing the physical structure 
of that part of the island south of the limestone plain that extends 
from Dublin to Qalway Bay, he proceeds to show that the rivers 
Shannon, Barrow, Nore, and Suir, after traversing this low 
ground, escaped to the sea by ravines worn through lofty hills of 
iM' red sandstone and lower Silurian rocks. He also instanced 
the rivers Blackwater, Lee, and Bandon as each suddenly de^ 
serting the low longitudinal valleys through which they had run 
for many miles, and turning at right angles down ravines of old 
red sandstone, notwithstanding the fact of the longitudinal valleys 
b^g continued with no apparent obstruction to the course of the 
riVera. He showed the connexion of these lateral ravines with 
the coming of strong brooks from the higher ridges of the north 
into the longitudinal valleys, and also that these brooks probably 
. produced the ravines, having first begun, to erode them over a 
surface above the present ridges, and before the formation of the 
longitudinal valleys. He considered the fact proved that the 
present ** form of the ground " in the south of Ireland was pro- 
duced by atmospheric erosion on dry land ; and that the limestone 
gronnd was low because the rock had been dissolved chemically 
as well as eroded mechanically ; and that its surface had sunk to a 
lower level than the other rocks, like that of a glacier melting in 
its bed. He proposed to extend this explanation generally to all 
dry land. — Illustrated London News, 



BAISED BBAOH. 

A fafeb has been read to the Geological ^cvel-^^Vy^ "^x*"^ . 

Ourathen, ^'Ona Section at Junction-Toad,"Lft\OcL?' '^'^ ^jaSws^ 

Mtated that in the section of clay, sand, and ^;;cvi^ TkRax Ajsss5Qo.'» 

described by Mr. Qeikie as part of & raised. \ieajG\if^«STaX»^i>»R» 
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the period of the Boman ooeapatioii, not only ba^e nediwil 
pottery and tobacoo-pipes been found in the pottery-bearing de- 
posit described by Mr. Greikie, iSut a medisval jar has been met 
with in the sand beneath. The so-called ** Boman" pottery was 
stated by the author to be of medisByal age, on the independent 
authority of Messrs. Birch and Franks^ of the British Moaeom ; 
■and he belieyes that the beds in question are mainly of late and 
Artificial formation ; he does not, however, argue from this that 
there is no evidence of a late upheaval of Sie central part of 
Scotland. 

LAND BLKVATION OF THE CENTRAL VALLEY OF B00TLAN2). 

Mb. a. Gbikie, in a paper read to the Qeologioal Society, after 
alluding to the position and nature of the raised beach which, at 
the height of from 20 to 80 feet above the present high-water- 
mark, fringes the coast-line of Scotland, proceeded to describe the 
works of art which had been found in it. From their ocenrrenoe 
in beds of elevated silt and sand, containiog layers of marine 
shells, it was evident that the change of level had been effsoted 
aince the commencement of the human period. The character of 
the remains likewise proved that the eleviation could not be as- 
signed to so ancient a time as the Stone Period of the archaeo- 
logist. The canoes which had from time to time been ezhamed 
from the upraised deposits of the Clyde at Glasgow clearly showed 
that, at the time when at least the more finished of them were in 
use, the natives of this part of Scotland were acquainted with the 
use of bronze, if not of iron. The remains found in the corre- 
eponding beds of the Forth estuary likewise indicated that there 
had been an upheaval long after the earlier races had settled in the 
country, and that the movement was subsequent to the employ- 
ment of iron. From the Firth of Tay similar evidence was adduced 
to indicate an upheaval possibly as recent as the time of the Boman 
occupation. The author then cited several antiquaries who from 
■a consideration of the present position of the Boman remains in 
Scotland had inferred a considerable change in the aspect of the 
coast- line since the earlier centuries of the Christian era. He 
pointed out also several circumstances in relation to these Boman 
relics, which tended to show a change of level, and he referred to 
the discovery of Boman pottery in a point of the raised beach at 
Leith. The conclusion to which the evidence led him was that 
«ince the first century of our era the central parts of Scotland, 
from the Clyde to the Forth and the Tay, had risen to a height of 
from 20 to 25 feet above their present level. 



THE LONDON BASIN. 

A PAFEB has been read to the Geological Society, by Mr. W. 
Whitaker, of the Geological Survey, Great Britain, "On the 
Western Eztretnity of the London "Baam \ oil ^^'^w^wcVj Thin- 
^nin^ ofthe Lower Eocene Beds in \.\i!at"Baava*, wxd. «a. >(Ja» ^Srew^. 

wethers. " 
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In the firrt purt of this paper the author desorihed certain out- 
Ken of Tertiary strata in the neighbourhood of Bedwin and 
Sayemake (or Marlborough) Forest, in Wiltshire, where in the 
eouiBe of the Geological Survey of the district he found that 
both the Woolwich and Beading Beds and the London Clay 
gradually thinned out westward, until merely 3 or 4 inches of 
the latter alone remained between the Bagshot Beds and the 
Cbalk. Further eastward these are probably in direct apposi- 
tion. The superficial loam and clay with unwora flints on th& 
Chalk district along the northern side of the London Basin were 
then described. 

In the second portion of the paper it was shown, both from the 
published results of Mr. Prestwich's researches and later observa- 
tions made in the progress of the Geological Survey, that the 
Tbaoet Sands thin out westwardly, from a thickness of about 85 
fed in the Isle of Thanet, to about 35 feet at London, and to 8 
feet at Chobhara, disappearing altogether near Epsom. The 
Woolwidi and Beading Beds include the Blackheath Pebble-bed, 
acoording to the author: at Heme Bay Mr. Whitaker gives 
these beds a thickness of about 50 feet, at Croydon 45 feet, at 
Kew Cross 54 feet, at London from 40 to 70 feet^ at Ealing 60 
feet, at Hanwell 75 feet, at Chiswick 90 feet, at Beading about 
50 feet, and near Great Bedwin in Wiltshire only 15 feet. The 
Ixmdon Clay, with its Basement-bed, is nearly 480 feet thick 
at Sheppey, 400 feet at London, 370 feet at Beading, 20 to 
60 feet near Newbury, only 15 feet near Great Bedwin, and is 
represented by a few inches of its pebbly basement-bed in Marl- 
borough Forest. 

The third part of the paper treated of the Greywether Stones of 
Wiltshire, which the author believes must have come from the 
.Bagshot Sand, which alone of the Tertiary Beds is present there 
in sufficient thickness to yield these large and numerous masses of 
bedded rock. 



HUNSTANTON CLIFF, NORFOLK. 

A FABTT of geologists, members of the British Association, 
made an excursion from Cambridge during the late meeting, to 
visit the curious geological section exposed in the Cliff at Hun- 
Btalnton, on the coast of Norfolk. 

Three strata are to be seen there, the lower being the lower 
greensand, here of a buff colour ; a bright red rock overlying it, 
which is usually called red chalk, but which the geologists present 
were inclined to believe represented, or rather, perhaps, replaced, 
the gault and upper greensand ; ^d over it the true chalk for- 
mation. A geologist who accompanied the party gives the follow- 
ing additional details : — 

*' The attention of the excursiomBts waa ftw^.^Yt^QNftftLXyj'^Rx. 
Vincent^ the engineer, to a gravel-p\t itom ^YvViV ^jJaft\i\2^3^^» 'oa*^ 
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on this part of the sew line of railway Las heem obtahiedL This 
grayel was Btratified and contained the remains of sheU-fish still 
tiving on the coast ; in some parts of the pit were irr^ralar patches 
of agnite much decomposed, which has probably been derived fimn 
the sabmarine forest still seen at low water off this coast. The 
presence of this gravel with its imbedded fossils showed coodii- 
sively that the land had risen at least 50 feet at a compai»tivdy 
recent period. After spending a few minutes on this interesting 
spot the party walked through the village to examine the real of 
ject of their visit, the problematical deposit known to geologists as 
the red chalk of Norfolk. The cliffs, which rise to the west of the 
Coastguard station, are composed of the gray or lower chalk ; the 
red chalk, which is about four feet thick, rises beneath and rests on 
the car stone, the lower green sandorShanklin sands of geologists. 
On arrinng at a sheltered spot at the base of the headland, Pro« 
fessor Phillips addressed the party, and pointed out the most inte- 
resting features in the adjacent section, comparing it with similar 
ones on the coasts of Norfolk and Lincolnshire. The Professor 
confined his remarks to the question of the age of the stratum, and 
endeavoured to account for its red colour. He was inclined to 
consider the red as only a modification of the lowest beds of chalk, 
or, at most, the equivalent of the upper greensand. The fer- 
ruginous colouring matter he thought was deposited with the 
sediment, which is now hardened into the bed of red chalk. 
However, he did not wish to consider either of these questions as 
«ettled. 

**The Rev. J. Wiltshire, Mr. L. Barrett, and Mr. Woodward 
expressed their opinion that both the upper greensand and gault 
were represented by the bed in question." 



LANDSLIP AT LTME REQIS. 

An extraordinary Landslip has taken place on the coast between 
LymeRegis and Charmouth. A man who was close at hand describes 
the noise as having been ** like a thousand thunders.'* Scarcely 
ten minutes before the slip took place, a gentleman who owned 
part of the lost land was standing on the edge of the very highest 
part of Ihe cliff, expressing his admiration of the magnificent view 
before him, as, it being clear weather, he could see Portland on the 
one hand and Start Point on the other. Within a quarter of an 
hour, the ground on which he stood was strewed in fragments upon 
the beach, at least 100 yards in perpendicular depth l^low. The 
appearance of this landslip is very different from that of the great - 
sUp near Axmouth, 1839. In the case of the latter an enormous 
mass slid bodily into the sea, and was comparatively but little 
broken. In this slip but a very small part of the detached mass 
held together, ivearly the whole of the cliff seems to have fallen 
over, and to have been dashed to aiom«. Itv&dV&cMltto estimate 
correctly the area of cultivated gro\md \o«.\. \ «.\. ^^wawcA. ^^ ^mt 
taaoe from the road to tbe edge oi tVie c\^S^a «\>o>aJt %^ -3^x^%. X\. 
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is said, however, that the slip covers nearly 10 acres of ground, and 
certainly is the laigest fall of earth suice the great landslip of 
1889 referred to above. The beach itself, right down to low-water- 
niaik (and we cannot say how much further), is a chaos of blue 
lias, mud, and rocks, the latter varying in size from the smallest 
<xmcmvable fragment to the great mass of many tons weighty and 
the former in consistency from treacle to butter. 



PORMATION OP THE MUD OP THE NILE. 

Ik the AnncUes de Chimie are extracts from a letter to M. Dumas 
from M. M^b^din, in Egypt, from which we extract a few notes : 
— ^In the months of April and May the Kamsin, or wind of the 
Desert) blows for about fifty days on Egypt. The sand it brings 
with it darkens the sky and covers the earth with a light layer ; 
while that which falls on the Nile sinks through its weight. In 
June calm weather returns, and the north wind begins to blow, 
gradually becoming more powerful. It should last all the summer, 
as without it life is diflacult in Egypt. From July 1 the Nile at 
Cairo is seen to rise and change in colour from greyish green to 
brownish yellow, and soon to the colour of yellow oclu'e. M. 
MA6din ascended the Nile in order to observe the agricultural 
«ffects of the inundation and collect specimens of the mud. About 
Sept. 10 the inundation was at its height, and for several days 
the valley had the appearance of a long strait, dotted with nume- 
rous isles. In October the water decidedly began to retire, and 
layers of mud were deposited on the earth. M. M^h^din was able 
to obtain specimens of more than five hundred layers of this mud, 
in chronological order ; for, thanks to the regular annual passage 
of the Kamsin, bringing with it layers of sand, each year is indi- 
•cated in characters as clear as those which show the age of an oak 
in a horizontal section. The various specimens of water and mud 
sent to M. Dumas have been analysed by M. E. Willm. The 
•early deposit gave in 100 parts : — Loss by fire (carbonic acid and 
oiganio matters), 6'69 ; nitrogen, 0*11 ; silica (quartz and mica), 
77*20; alumina and peroxide of iron, 11*15; phosphoric acid, 
0*65; lime, 1*90 ; magnesia, 0*20 ; soda, 0'30 ; hydrochloric and 
other matters not. treated (the parts soluble in water), 1*80. — 
Ilhutrated London News, 



FETBOLEUM. 

Db. a. Gesneb, has stated to the Geological Society that 
50,000 gallons of Mineral Oil are daily raised in North America. 
The oil is said to be derived from Silurian, Devonian, and Carboni- 
ferous rocks. In some cases, the oil may have triginoted ducUi^ 
the Blow and gradual passage of wood mV) co9\, wcAm>^jik 'ts&a^ 
transformation into anthracite and graipVAVA, — ^^^•ft Vj^t^^^o^* ^^ 
wme carbon and oxygen, being diBeng^a^^ ^to\«Jc\i ia«»aaa% 
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hydro-carboiw, including the oils. In some cMes, animal mittar 
may have been the source of the hydro-oarbons. 

Other native sulphates and petroleums were referred to by the 
author, who concluded by observing that these products were, 
most probably, being continually produced by slow chemical 
change of fossiUferous rocks. 



ION£OUS BOOKS. 

Mb. Sollt has read to the British Association a paper upon 
the Microscopical Structure of Igneous Rocks, as compared with 
that of rocks melted artificially. He showed that in nature there 
must be some physical cause which cannot be brought to bear in 
experiment. He thought that water under high pressure n^ght 
be this modifying agent in the formation of the ciystaLs of the 
igneous rocks. 

ON OOAL. 

Pbof. Wabbinoton Smyth, F.B.S., has read to the Boyal 
Institution a paper ''On Goal, with special reference to its origin 
and physical character.** By the help of laige coloured diagramiL 
and a series of specimens from the Silkstone district, he ezphJiiea 
the various conditions in which coal is found, and dilated on the 
immense advantage which geological research (beginning with 
William Smith, named the father of British geology) has conferred 
on coal-proprietors, as indicating to them the circumstances which 
are favourable or unfavourable to the expectation of coal being 
found in certain places. As a recent instance Mr. Smyth referred 
to the success of the Duke of Newcastle, who, from geological 
deductions, has dug to the depth of 505 yards in a place in Derby- 
shire seven miles from any coalfield. Considering the immense 
consumption of coal at the present time, it is encouraging to learn 
from the researches of geologists in this country and on Uie Conti- 
nent that the more the crust of the earth is studied the greater 
abundance of fossil fuel is likely to be found. In concluding his 
arguments in proof of the vegetable origin of coal Mr. Smyth gave 
an interesting account of the appearance of a rich mass of tangled 
vegetation displayed at the first opening of a coal-mine which he 
had the opportunity of witnessing, and stated that after strict 
investigation some botanists had been enabled to classify the 
mineral, as sigillaria, stigmaria, and lepidodendron coal, from the 
vegetable structure of which it was mainly composed. 



NEW METALS. 

Pbof. C. F. Chandleb, in examining native platinum, from 
Bogue Kiver, Oregon, became convinced of the probable existence 
of a hitherto unobserved Metal. 

The quantity of platinum examined amounted to only a few 
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grammes. It was digested with hydrochloric acid to remove 
impurities, and the solution thus obtained was subjected to the 
ordimury routine of qualitative analysis. 

A brown precipitate was produced by hydro- sulphuric acid, 
which dissolved readily in hydrochloric acid on the addition of a 
ciystal of chlorate of potassa. In this solution metallic zinc pro- 
duced a precipitate which resembled metallic tin obtained imder 
similar circumstances. This precipitate dissolved I'eadily in hydro- 
chloric acid on the application of heat ; but the solution thus 
obtained had no effect on a solution of protochloride of mercury 
(HgCl), and on cooling deposited a small quantity of minute 
eiystals. To guard against error, these experiments were re- 
peated two or three times on small portions of the original solution, 
always with the same result. 

The chloride of this metal differs therefore from the protochlo- 
ride of tin, in not reducing protochloride of mercury to calomel, 
and in being but slightly soluble in the cold. 

On mentioning his observations to a friend, Prof. Chandler was 
referred to Dr. F. A. Genth's announcement of a new metal, made 
in 1852, of which he was not previously aware. 

The metal observed by Dr. Grenth occurred among grains of 
platinum from Galifomia. It was malleable ; it fused roadily on 
charcoal before the blowpipe, becoming covered with a coating of 
iblack oxide; it dissolved in borax to a colourless bead, which 
became opalescent on cooling ; it was dissolved by hot hydrochloric 
acid and by nitric acid ; and its solution gaye a brown precipitate 
with hydrosulpburic add. It seems quite probable, therefore, 
that the metal observed in the Bogue Biver platinum is identical 
with that observed by Dr. Genth. — SiUiman*s American JowmcU, 

THK GOLDPIKLDS OF NOVA SCOTIA. 

Subjoined is an extract of a mercantile letter from Halifax 
describing the state of the Goldfields of Nova Scotia : — *' I have to 
rq[X>rt very favourable accounts from the goldfields generally. A 
lead has been discovered on the Carr lot, on the lands of Towns- 
end, and I have no doubt that rich leads run all through these 
lands. The prospects for new discoveries and of the localities 
already discovered continue good. The miners are beginning to 
send gold to market. The new discoveries which are exciting 
most attention are those at Elmsdale, on the line of the canal and 
- railroad, and at Nine-mile Kiver, in Hants county. The latter is 
spc^en of as promising great things, and the people in that neigh- 
bourhood are quite confident that this locality will prove very 
remunerative. The Lawrence- town washings look very favourable 
for the interests of such as are prepared to go into the work in 
the right way. Tangier, after a long and tedious winter, is look- 
ing up. Prospecting, since the weather has improved, has been 
going on with a good deal of spirit. At present there are three 
orushers at Tangier ; a ton of quartz is stated to have been put 
(through one of them which yielded 3 oz. Z d'NV.E, oi ^c^^\Ti^^^>&^\3L 
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to 100 dolft. worth of specimens taken oat of the same lot^ making 
ihe total yield of gold and specimens 157 dels. f<Mr a single ton of 
quartz." 

QUARTZ OBUSHINa AND AMALOAMATIira QOLD. 

The Esmeralda Galifomia Star gives the following deflcriptioD 
of operating Gold Quartz at the Pioneer Mills in Esm^dda : — ^This 
mill is run by steam power, using a rotary battery and running 
eight stamps ; its capacity with double screens on is to crush four 
and a half tons per day ; without screens, it can crush from five 
to six. The rock while being crushed is fed with hot water, which 
causes the amalgamation to work more readily. Hie pumice 
passes off through a spout into what are called '* Mowland's amal- 
gamating pans ;'* thence into an arastra, and from thenoe into a 
precipitating or amalgamating vat, and is then conducted into 
what are called " Tamey pans/* which act as muUers, and grind 
the pumice down to a p^ect pulp, when the final amalgamation 
is completed : this pulp is now greatly reduced by water, and is 
carried off by a spout and flows over blankets ; these latter catdi 
and retain the sulphurets and the finer particlea of metal which 
the amalgamators fail to gather ; the blankets are then washed by 
hand, and the sediment is reduced by what is termed the " Hatch 
process," which is extensively used at Virginia and Gold Hill. 
This mill is now crushing rock from the " Wide West" ledge, the 
owners having a contract to crush 1000 tons. 



OCCURBENOE OF FLINT IMPLEMENTS IN THE DRIFT. 

Mb. Balfour Stewart, in a conmiunication to the Philoso- 
phical MagazinCf No. 155, writes : — 

Without pretending to be a geologist, I may jet be permitted to point out 
a general property of matter which may perhaps tena to modify the oonclu- 
Bions -vrhicn some have derived from the occurrence of flint implements in the 
drift. Taking it for granted that such implements have been found in tiiis 
deposit, and that they are the work of human hands, I do not ^et fed pre> 
pared to allow the great antiquity of our race as a lo^cal conclusion. 

May it not be laid down as an axiom in physical science, that no substance 
whatever possesses a quality in such perfection as to exclude absolutely the 
opposite and antithetical quality ? 

In proof of this statement, it may be asserted that the most mobile liquids 
with which we are acquainted are yet viscous in some degree, and have there- 
fore so far the properties of a solid ; while, on the other hiuid, some o£ 
apparently the most solid bodies exhibit to 8(Hne extent the properties of a 
liquid. 

A very notable instance of this latter class is found in glacier ice, which, 
as Principal Forbes has shown, behaves like a somewhat viscous body, 
gradually moving down its bed, although it may be nearly two centuriea 
before a particle finds its way f^m the top to the bottom of tins river 
of ice. 

May not the drift and superficial deposits whidEi cover the surface of our 
globe be of this character— somewhat resembling m«d, onl^ very much more 
consistent, but yet not absolutely free from all traees of fluidity P 

If this be allowed^ it follows that bodies of some siae placed in this depodi 

will in the course of ages find their way firom the toj^ to the bottom, if they 

posBCBB a higher specific gravity thfta\AQ dcn& m-v^iab. th«r are puKed. I 
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tUok I am ri|^t in Mserting that flint implements are of this nature ; and it 
therefore bemmes a question whether these may not haye a slow downward 
seonlar motion in this deposit. 

The consequence of such would be that, if merely judged by their position 
in the drift, we should ascribe to these implements a much greater age than 
they are r«dly entitled to. This peculiar motion would, hofvevei^ not take 
place in the case of human remains eoeval with the flints, uxese remains bdng 
of small specific ^rity ; and we may thus perhaps explain the very remark- 
Able fact, that wmle flmt implements in abundance have been found in the 
drift, no human remains ha?e as yet been discovered. I need hardly remark 
that the downward secular motion of the flints which is here supposed must 
be an exceedingly slow one, perhfq)s not more than a small fraction of an inch 
in a year. It would, of course, be very desirable to obtain experimental 
«Tidenoe of such a property of the drift ; but this would be an exceedingly 
difficult and tedious task. In absence of such experiments, corroboratiTe 
eridenoe may perhaps be derived from the fact of the disappearance of Boman 
TiUaa which are afterwards exhumed. Coupling this testimony with that 
derived from the general character of the matter which surrounds us, it 
cannot be denied that such a property of the drift is at least possible : in 
which case we should, I think, be deterred from firaming any theory regarcuug 
tiie great aee of our race based upon the position of these implements^ 
•specially when such views are contradicted by strong evidence from another 
quarter. 

» i There have been read to the Greological Society the following 
eommanications upon this very interesting subject :— 

1. "On some Flint Arrow-heads (?) from near Baggy Pointy 
North Devon." By Mr. N. Whitley. 

Immediately beneath the surface-soil above the ''raised beaches" 
of North Devon and Cornwall, the author has observed broken 
flints ; and even at the Scilly Isles such flints are found. At 
Croyde Bay, about half-way between Middleborough and Baggy 
Point, at the mouth of a small transverse valley, Mr. Whitley 
found them in considerable number, collecting about 200 speci- 
mens, of which about 10 per cent, of the splintered flints at this 
place have more or less of an arrow-head form, but they pass by 
insensible gradations from what appear to be perfect arrow-heads; 
of human manufacture to such rough splinters as are evidently 
the result of natural causes. Hence the author suggested that 
great caution should be used in judging what flints have been 
naturally, and what have been artificially shaped. 

2. " On some further Discoveries of Flint Implements in the 
Gravel near Bedford." By Mr. James Wyatt. 

Sinoe. Mr. Prestwich described the occurrence of flint imple- 
ments, near Bedford {Geol, Soc. Joum, No. 67, p. 366) Mr. 
Wyatt, Mr. Nail, the Kev. Mr. Hillier, and Mr. BerriU have 
added seven or eight to the list, from the gravel-pits at Cardington, 
Harrowden, Biddenham, and Kempston. Mr. J. G. Jeffreys, 
7.G.S., having examined Mr. Wyatt's further colleotions of 
Shdls frx>m the gravel-pits at Biddenham and Harrowden, has 
determined seventeen other species besides those noticed by Mr. 
Prestwich, and among these is Hydrobia marginata (from the 
Biddenham pit), which has not been found alive in this country. 
At Kempston, Mr. Wyatt has examined the sand beneath tna 
gravel (which is destitute of shells), and at t>bx^ I^^Vel^^ tMA. 
{mneUeB feet^m the surface) he found Helix, Sfu.ccvnAa^BVik'^jfiMv^ 
b2 
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P%pa, Planorbis, &c., with a flint implement. Hie xspjpn gnttel 
contained several flint flakes. 



NSW FOSSIL. 

The first announcement of this important geological diaooreiy 
appeared in the Times of November 12, 1862, as follows : — ^In 
August^ 1861, Von Meyer of Frankfort, one of the most dis- 
tinguished palseontologists of the age, announced the fiust that a 
fossil feather had been found in the Solenhofen slate of Bavaria. 
This mineral occurs in the upper oolite, and is familiar to every 
one under the name of lithographic stone. The feathw, even to 
the finest fibre, had been exquisitely preserved,- and in s t r u ct ur e, 
could not after the most searching examination be distingmshed 
from the feathers of existing birds. Previously, no certain indica- 
tions of the occurrence of birds had been detected in strata anterior 
to the oldest tertiaries. Shortly after the publication of Yon 
Meyer's discovery, it was ascertained that a collector at Pappen- 
heim, in Bavaria, had in his possession a slab of the Solenhofen 
slate, which presented the remains of a strange creature^ differing 
remarkably n-om all known birds, and yet provided with feathers. 
Fortunately for science, a distioguished anatomist c^ Munich, 
Plrofessor Oppel, had an opportunity of closely inspeotang tiie 
Pappenheim slab, and forthwith communicated the results m his 
examination to Yon Meyer, as well as to his colleague at Munich, 
Andreas Wagner, Professor of Zoology, and keeper of the Natural 
History Museum of that city. Wagner immediately published a 
description of this extraordinary fossil in the Proceedings of the 
Academy of Sciences at Munich, although he had never seen the 
fossil itself and relied entirely on OppePs account of it. He con- 
cluded that the creature was a feathered reptile, and not a bird ; 
and he accordingly named it Griphosaunis, from the two Greek 
words signifying enigma and lizard. In April of the past year 
Yon Meyer published a detailed memoir on this fossil (Palmonto- 
graphica, vol. 10), founded likewise on the communication received 
from Oppel, and not on personal observation. The characters of 
bird and reptile are so equally balanced in the fossil in question 
that, with the caution worthy of a true philosopher, he abstained 
from referring it to either class and proposed for it the appropriate 
name of Archceopteryx Uthograpkica. Translations both of 
Wagner's and Yon Meyer^s papers appeared in the AfMola of 
Natural History of the past year, and speedily attracted the 
notice of English palseontologists. An officer of the British 
Museiun was despatched to Pappenheim and succeeded in securing 
this unique fossil for our National Institution. It was made a 
sine qud non to purchase the collection of which this was a part, 
and the sum paid for the whole amounted to not less than 750^. 
What remains of this CTeature h s^dmlvably preserved ; but, un- 
£ort\ina,te\j, the head, neck, \>reac6\.V>oi\^, ^ixv^ ^«t\^T^ qk^mwoi ^1 
the hodjr are absent. The lore an^ Vv«v^ «^\.T«io:\\Kfi», VJoa v^nSa^ 
and several of the ribs, and the \ong a\«iXi^« \aKV— ^\v\^Sa^Tfvfc^N. 
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to the ixp, are distinctly visible. The foot is formed precisely like 
that of a bird ; the fore limbs are feathered at their extremities ; . 
but the mode of insertion of the feathers differs from that of birds. 
The tail, a bony structure, resembles that of a lizard, and consists 
of about 20 slender, elongated vertebrse, to each side of which 
seyerally a feather is attached. The absence of the head and 
other important parts of the skeleton is much to be regretted, as 
without these it is impossible to pronounce with certainty on the 
affinities of the creature, and for the present we must rest con- ■ 
tented with the deduction of Von Meyer ; and all that we can say 
is that it was a feathered animal intermediate between birds and 
reptiles, wholly different from any creature previously known. 
It is probable that the followers of J)arwin will not be slow to avail 
themselves of this new discovery, and adduce it in support of the 
transitional hypothesis respecting the origin of animals. 

In a subsequent letter the same Correspondent writes : — The 
fossil, which, with the exception of a single feather, is the only 
memoiiid of its existence, may now be seen in the British Museum. 
Professor Owen has minutely described it in his elaborate paper 
read before an unusually large meeting of the Eoyal Society, and 

JTonounced authoritatively that it was a bird, and not a reptile, 
t continues, nevertheless, an enigma ; for a bird with a bony tail 
about twice the length of its body would be scarcely, if at all, less 
remarkable than a reptile with the feathers and feet of a bird. 
The learned Professor furthermore stated his conviction that this 
rariuima avis must have been a bird of powerful flight ; where- 
upon the Duke of Argyll expressed his doubts as to the sufficiency 
* of the volant a/pparattis for such a function, which elicited the 
opinion of an eminent ornithologist present to the effect '' that that 
bird never flew." Hence we perceive that even wise men may 
dififor on points which the uninitiated might consider too plain to 
admit of doubt. 

As the sum given for the collection of fossils containing this 
unique specimen — ^namely, 750Z. — might seem excessive^ a few 
words in justification may be desirable. The collection belonged 
to !Dr. Haeberlein, and was offered by him to the Museum of 
Natural Histery at Munich for 708^., but declined because it con- 
tained only three or four specimens not in duplicate in the rich 
palseontological collection of that institution, to which Dr. 
Haeberlein had previously sold a series of Solenhofen fossils for 
about 900L The sum of 7502. paid, or rather agreed to be pidd, 
by our National Museum is not considered unreasonablt^. at Munich, 
l^e authority for the preceding statements is the illustrious Yon 
Martins, secretary of the Academy of Sciences at Munich ; and 
it need hardly be added that the authority of this name is ample 
guarantee for their accuracy. The publication of these high prices 
in the Times will surely operate as a powerful atimnl^aa V^ i'os^^x 
Beuvb in the Solenhofen quarries, and te^'^ \&^ ^a ^^ «^w%^ 
diaoovery of the head as well as oViiw m\«svTk\^ -^-MNa ^=^^;^^^^ 
''feathered enignoA'/* i^ indeed, tVxe csifi^ ol ^^ vDJ«Ktfst ^'^a^ 
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sknU, hitherto anrecognised, be not, as oonjectored by aa able 
obeenrer, Mr. John Evans, actually visible in relief npon the dab 
now existing in the British Museum. 



FOSSIL HUMAN BEMAINS. 

Wb quote the following from the Athenixum: — The lively 
interest excited by the question of Fossil Human Remains, and the 
contemporaneity of man with animal species now extinct, appears 
to animate geologists to active research ; so that we may expect 
before long to hear of some positive conclusions in regard to a 
question so important. The famous Engis skull, as is well known, 
was discovered by Schmerling in a cave in the province of lASge, 
M. Malaise, a Belgian palaeontologist, exploring in the same 
province, has recently discovered certain fragments in a cave at 
Engihoul, which are valuable as evidence. The cave contains a 
bed of porous and pebbly silt, varying in thickness from two to 
three feet, under which lies a layer of stalagmite less than two 
inches thick, and it was while examining the soil beneath the 
stalagmite that the fragments in question were found. They con- 
sist of portions of two lower jawbones and three pieces of skull. 
In each jawbone the last three molars remain, all but two of which 
are much worn, and one is decayed. The pieces of skull are iden- 
tified as fragments of the occipital and parietal bones ; one of the 
latter is remarkably thick (8 millimetres). Pains were taken at 
the time of the discovery to observe that in their colour, degree of 
decomposition, and position, the human bones were in no way to 
be distinguished from the other animal remains which were con- 
fusedly accumulated under the stalagmite. These facts will, no 
doubt, be treated of by Sir Charles Lyell in his forthcoming work 
on the Antiquity of Man, for it appears it was by his instigation 
that M. Maiaise made the exploration in question. There are 
numerous scattered facts which will augment the weight of evi- 
dence, among which are the fossil bones showing traces of wounds 
inflicted by some cutting instrument, described by M. Lartet, and 
the discovery of a skull which exhibits the Negro characteristics 
in an ancient hypogeum in Egypt. 



ANTIQUITT OP MAN. 
The evidence of the Antiquity of Man afforded by the Somme 
valley is the subject of an original article by Mr. John Lubbock, 
3r.R.S., in the Natural History Review, Our readers may recol- 
lect that, in 1846, M. Boucher de Perthes astonished the scientific 
world by stating that he had found human implements in beds 
unmistakably belonging to the age of the drift, of which he pub- 
lished iJlufitrations in 1847. He was then regarded as a mere 
enthusiast. Since then, however, ^eax Xi-j "s^wc, \Jci^ xckO^N. v^t:«^*c^ 
have come round to his opinion, VncVudJinft ^om^ cS. >iJaft wi%\. «niv 
neat geologiBts of the day, such a8SiTC.-Li^\N.«a^^.^^v«v^. 
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Mr. Lubbock, in a long memoir, gives an historical sketch of the 
{>rogrefls of beUef in these ancient Flint Implements, and proposes^ 
as questions to be solved — 1. Are the so-called Flint Implements of 
human workmanship <ur the result of physical agencies ? 2. Are 
the flint implement of the same age as the bones of the extinct 
animals with which they occur ? 3. Are we entitled to impute a 
high antiquity to the beds in which these remains occur ? And, 
4. What are the conditions under which they were deposited? 
Three of these questions are answered in the affirmative by those 
geologists who have given much attention to the subject. But Mr, 
liublwck, by collecting and classifying a large quantity of evidence 
in a somewhat legal manner, has cooferredagreat benefit on those 
who desire to obtain a summary view of the present state of the 
contooversy. A section of the strata in which these implements 
are found, and a coloured engraving of one of them, form illustra- 
tions of the paper. Mr. Lubbock says, with regard to the men 
supposed to have been contemporary with the implements found 
in the valley of the Somme, " No geologist can return from visit- 
ing it without an overpowering sense of the change that has taken 
place^ and the enormous time which must have elapsed, since the 
first appearance of man in Western I^urope." 



WOKET-HOLE HTENA-DEK. 

Mr. W. B. Dawkins has described to the British Association 
the peculiar features of this Den — ^its accidental discovery, it being 
filled up to the roof with dSbris, stones, and organic remains — and 
showed the evidence of human occupation. In three areas in the 
cKve he found ashes of bone, and especially of the JRhinoceroi 
tichorrinuSf associated with flint and chert implements of the same 
type as those of Amiens and Abbeville, and to those of the south- 
west of England. They were, however, of ruder workmanship^ 
And possibly are of an earUer date. They were found underlying lines 
of peroxide of manganese, and of comminuted bone, and overlying 
in one of the three areas remains of the hyena, which mark the old 
floors of the cave. From this he inferred that '*man, in one of 
the earlier, if not the earliest, stages of his being, dwelt in this 
•cave, as some of the most degraded of our race do at present ; that 
he manufactured his implements and his weapons out of flint 
brought from the chalk downs of Wilts, the least fragile chert of 
the greensaqd of the Black-down hills, and arrow-heads out of the 
more easily-^EUihioned bone. Fire-using, indeed, and acquainted 
with the use of the bow, he was far worse armed with his pony 
weapons of flint and bone than his contemporaries with their sharp 
claws and strong teeth. The very fact that he held his ground 
Against them shows that cunning and craft more than compensated 
for the deficiency of his armament. Secondly , ^ttit m^ \a ^vii^^tftr 
•ceded in bis oocopstion, so was be succeeded Vj >^<^\i:^«iGA»« ^^^ 
then gave a brief summary of the orguiio t«imm« iwssA^ «s^* 
^riaing upwajrda of 1000 bones, 1016 teet\i» wi<aL "V^^ >^^^i^«o%' 
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ing to the lion, wolf, fox, bear of two specief, badger, Hyctnm 
wj^Hasa^ ox, deer of six species, Irish elk, horse, and rhinoceros of 
two species. One of the latter, Rhinocerot hemUcBchus, stamps the 
date of the oave as belonging to the preglacial ; while the rest of 
the oi^ganic remains belong to the Fauna typical of the posl^ladal 
period. 



SSMAINS OF THB EUBOFEAN FBESH-WATEB TOBTOUOI 

Webe discovered in Norfolk by Mr. Alfred Newton, in the 
early part of the past year, while examining a collection of ancient 
remains in the possession of Mr. Birch, of Wretham Hall, near 
llietford. Mr. Newton states " that they consist of a few bones 
of the limbs and a good part of the outer skeleton of two indi- 
yiduals of the European fresh-water tortoise, £my8 lutaria of 
H^rrem {Testudo europcea of Bojanus, OUtudo europcea of Dum^rii 
and Bibron), a species whose existence nt auy time in the British 
islands had never before been suspected. They were found, as 
testified by a label attached to them in Mr. Birch's handwriting,, 
so loDg ago as June, 1836, in a peat-bog, by the side of a spring- 
pit, at East Wretham, about seven feet below the sui^Mse, and 
beneath some fifteen hundred laminations of a species of Hj/mHum, 
which, I imderstand from Mr. Birch, was pronounced by Sir W. 
Hooker to be ff. filicmum" Mr. Newton's opinion on these 
remains was confirmed by Professors Owen and Bell, to whom he 
submitted them. He remarks that in these days the geographical 
range of this little tortoise is somewhat remarkable. It is not 
found in Holland, Belgium, North France, or North- West 
Germany, but occurs in Baden, Wurtemberg, Bavaria, Austria,. 
Hungary, and Poland. It is not recognised as an inhabitant of 
Denmark or Sweden ; but its remains have been found in both 
countries under circumstances similar to those of the Norfolk ones 
just recorded. Mr. Newton's paper on the subject, illustrated 
with two plates, has appeared in the Philosophical Magazine, 



NEW DEPBOTODON. 

Theee has been read to the Geological Society a paper " On 
the Premolar Teeth of Diprotodon, and on a New Species of that 
Genus from Queensland in Australia," by Professor Huxley, 
Sec. G.S. Among a collection of fossil bones from the Darling 
Down district, in Sie possession of Dr. Cotton, F.G.Sl, the author 
has observed a portion of the right ramus of the lower jaw of 
Diprotodout and parts of the right and left upper jaws, with the 
anterior grinders in place, of distinct individuals. Hence he was 
enabled to ofifer some observations on the dentition of the genus. 
Bad more particularly upon the characters of the premolars. For 
the form which he finds distmc^ iTom Diprotoawn. auvlTolU hfei 
proposes the name of I), minor. 



GEOLOOr AND MINERALOGY. 265 

FOOT-PBINTS. 

A FAFEB has been read to the Geological Society, by Mr. S. H. 
Beckles, ''On some Natural Casts of Foot-prints from the 
Wealden of the Isle of Wight, and of Swanage." Some of 
these natural casts are nearly 3 4 feet long, indicating not merely 
the imprints of the toes, but also of the sloping metatarsals. The 
animal must have been of great size and weight, leaving deep 
imprints. Little trifid imprints of only 3 inches in length, wiUi 
a stride of about 13 inches, occurred to the author also in the 
Isle of Wight. He has found, also, trifids of the usual size in 
the Wealden of Swanage Bay. Mr. Beckles argued that other 
Dinosauriaus besides the Igitanodon have left these track-marks ; 
and he stated that from the first he has been accustomed to asso- 
ciate them with the various phalangeal bones so abundant in th& 
Wealden. 



NEW LABYBINTHODONTS. 

The following communications, by Professor Huxley, have been 
read to the Geological Society : — 

1. " Note respecting the discovery of a new and large Labyrin- 
"tiiodoDt {Loxomma Allmaniy Huxley) in the Gilmerton Iron-stone 
of the Edinburgh Coal-field." Looking over the vertebrate fossils 
from Burdie House and Gilmerton in the University Museum, 
Edinburgh, Professor Huxley came upon some reptilian specimens 
— a fragment of the hinder part of the upper wall of a cranium 
and some sternal plates of a Labyrinthodont, which, from the 
obliquity of its orbits, he names Loxomma. The skull would be 
about 14 inches long if perfect, and the animal about 6 or 7 feet. 

2. " Note on a new Labyrinthodont {Pholidogaster piaciformisy 
Huxley) from the Edinburgh Coal-field. " The specimen on which 
this new form has been determined was placed in the British 
Museum by Sir P. Egerton and Lord Enniskillen, who recognised 
it as reptilian. Mr. Davis, of the British Museum, drew Mr. 
Huxley's attention to it as being probably Archegosaurian. It is 
not well preserved, but on careful study proves to be an amphibian 
allied to Archegosawvs, differing, however, from it in the form of 
the head, the extent to which the ossification of the vertebral 
column has proceeded, and in the character of the dermal armour. 
This animal was about 44 inches long. 



AMEBTCAN FOSSILS. 

A COLLECTION of Fossil Bemains found in the Portland (America) 
stone quarries has been made for the Connecticut Historical 
Society. Professor Hitchcock pronounces these fossils relics of 
remote antiquity. Among the specimens axe fooi^xxs^ ^^ ^ci^x* 
mouB birds and four-footed beasts, impteBAvonA olieroAfiaJ^^^^ ^^^ 
fragments of a behemoth. 
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THE FOBAMIKIFKBA. 

Dr. Cabpbntbr*s Introduction to the study of these remarkable 
beiogs has been issued by the Bay Society. He has incoipoiated 
in his work the fruits of the long* continued and valuable laboun 
of Messrs. W. K. Parker and J. Rupert Jones, in the same field, 
which greatly tend to simplify the classification usually adoped. 
They have endeavoured to act up to the character given by 
Schiller of the true philosopher — *'That he loves Truth better 
than his system, and will gladly give up her old and defective 
form for a new and fairer one.'* *' In the examination of these 
foraminifera the physiologist finds/' says Dr. Carpenter, " a case 
in which those vital operations which he is accustomed to see 
carried on by an elaborate apparatus are performed without any 
special instruments whatever — a little bit of homogeneous jelly 
changing itself into a greater variety of forms than the fabled 
Proteus; laying hold of its food without members, swallowing 
it without a mouth, digesting it without a stomach, appropriating 
its food without absorbing vessels or a circulatory system, moving 
from place to place without muscles, feeling (if it has any power 
to do so) without nerves ; and not only this, but in many instancei 
forming shelly ceverings of a symmetry and complex!^ not sur- 
passed by any of the testaceous animals. The size of some of these 
organisms is so small that thousands may be contamed in a pill- 
box." The whole group of rhizopods, indeed, possesses features 
of especial interest to the physiologist, the zoologist, and the geo- 
logist. The volume contains twenty-two large plates and nume- 
rous woodcuts. The Ray Society was established in 1844, mainly 
for the publication of such valuable works on natural history as a 
bookseller would not publish without charge to the author. It 
well deserves public support. — Illustrated London News. 



DISCOVERT OP A COBAL BED. 

An interesting and valuable discovery, says the Malta TimeSj 
has been made of a Coral Bed in the Straits of Freghi. It first 
became known accidentally to a Sicilian dealer in coral, of the name 
of Michele Criscuolo, who was presented with some fine pieces . 
for sale by a fisherman from Gozo, who was quite ignorant of 
the value and great importance of the discovery. Criscuolo offered 
him two scudi (Ss. 4d.) a day to fish for him, to which the man 
very readily agreed. The success was beyond all expectation. In . 
a few days, upwards of 200^. worth of the light pink coral, now 
so much esteemed, was brought up, and Criscuolo appeared in a 
fair way of making a rapid fortune. So grand a discovery could 
not, however, be long kept secret, and' in a few days as many as 
forty boats are said to have collected on the spot and tried their 
fortune with varied success. The bed lies at a depth of about eighty 

fathomSf and is situated at about aquarter of a mile off the Gozo shore. 

It 18 reported that this coral bedwaa Viiovm'mXXx^^hxaftoi'Cafe^^xi^ 

Master Pinto, but that the coral Wx^S ,^J'^^''''\^'^??^^'*^3?t^ 
con/jiVeredof^y value, thedeepredcoxa\\>ems^^VJ^^^v«.^^^^«t^. 
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YSSUYIUS. 

Thebe has been read to the Britbh Association a paper ''On 
the Last Eruption of Vesuvius," by Dr. Daubeny. The author 
confines himself to those phenomena which appeared to present 
some novelty, and to have a bearing upon the general theory of 
volcanic action. Vesuvius appears during the last few years to 
have entered upon a new phase of action. 'Its eruptions are more 
frequent but less violent than they were formerly ; they proceed 
from a lower level than they did at an earlier period ; and they 
give vent to certain new volatile or gaseous principles, such as 
the vapour of naphtha and light carburetted hydrogen, or marsh- 
gas, never before detected. The last eruption has likewise caused 
an elevation of the coast to the height of 3 feet 7 inches above the 
level of the sea, which has not been observed on any preceding 
occasion. In speculating upon the causes which have produced 
these changes in the nature of the operations of Vesuvius, the 
author first considers the theory which recognises a second class 
of volcanoes distinct from those ordinarily* known as such, and 
designated by the name of mud volcanoes. As these are charac- 
terized by the emission of carburetted hydrogen and naphtha, as 
well as of semi-fluid mud, it might be suggested by those who 
regard them as partakers of the nature of volcanoes, that Vesuvius 
was now passing into the condition of a mud volcano, from its 
emitting the same products. But the author finds reason for 
denving that the so-called mud volcanoes, of which Macalube in 
Sicily, and Taman in the Sea of Azof, are types, have anything in 
common with genuine volcanoes, such as Vesuvius, and he there- 
fore contends that the above products are generated simply owing 
to the action of volcanic heat upon contiguous beds of Apennine 
limestone containing bituminous matters imbedded. Hence would 
arise the enormous evolution of carbonic acid observed, and the 
carburetted hydrogen as well as naphtha vapour which are found 
to accompany it, and which may be regarded as the secondary and 
incidental products of volcanic action, whilst the muriatic and sul- 
phureous acids are the primary and effectual ones. The author 
concluded by recommending to the explorers of volcanic pheno- 
mena the accurate examination of the gases evolved, as the best 
clue to the explanation of tbe true nature and cause of volcanic 
action. The latest remarks of Deville and others on volcanic 
emanations present nothing irreconcileable with the chemical 
theory of volcanoes, which the author has so long espoused ; but 
all he asks of geologists is, diligently to record the facts, chemical 
as well as physical, which volcanoes present, instead of contenting 
themselves with simply referring the eruptions to certain great 
cosmioal changes which they imagine to be taking place. 
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BEPOBT OP THE ABTBONOMEB BOTAL FOB 1861 — 62. 

At the Annual Visitation was presented the Astronomer Boyal's 
Report, whence are selected the following details :^ 

The g^reat and principal work of the Observatory, yiz,, making 
astronomical observations, has been continued during the past 
year. Stars to the fifth magnitude (including 192 dock stars), 
circumpolar stars, stars culminating with the moon, stars occulted 
by the moon, stars whose proper motion is to be investigated, stars 
aiding to establish the laws of refraction, stars near Sirius, and 
some stars remaining from the comparison with Mars, are ob- 
served. In this class are also to be included the observations of 
y Draconis with the I^flex- Zenith Tube, which are made at every 
practicable opportunity. The moveable bodies observed are^ the 
bun. Mercury, and Venus, on every week-day ; the small planets 
when they pass the meridian before 14 h. ; the laige superior 
planets when they pass before 15 h., or when at tiie times of 
their morning-transit the Moon is near ; the Moon at every oppor- 
tunity. 

The Double- Image micrometer was used for three measures of 
Saturn when his ring was invisible. Ten careful drawings have 
been made of Jupiter, four of Saturn, and six of Comet 11, 1861. 
On four days the positions of some of Satum*s sateUites have been 
measured. No observation of Saturn could be made very near to 
the time of the winter disappearance of his ring. 

In the Astronomer Royal*8 last Report he diverted to the law 
of the resultant of the combination of Diurnal InequaliUes in De- 
clination and Horizontal Force, as deduced from the assemblage 
of all the observations from 1848 to 1857. On breaking up this 
large mass into smaller groups, changes of a most singular nature 
exhibit themselves. These are equally singular as regards their 
variation in magnitude, as well as in law. The Astronomer Royal 
states that he is wholly unable to conjecture what cosmical change 
is indicated by them. 

The Astronomer Royal has constructed the prism apparatus for 
observing the spectra of the fixed stars. Peculiar interest attaches 
to this most beautiful and powerful means of obtaining some infor- 
mation respecting the composition of those suns which illumine 
the worlds of far distant regions. — Abridged from the Athenamm, 



MEASUBING HEIGHTS BY THE BABOMBTEB. 

A PAPEB has been read to the British Association, ** On the De- 
termination of Heights by means of the Barometer,** byMr. J. Ball. 
The object of this communicatioTv \a lo dvract oAktAnUon to the serious 
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errors which are involTed in the ordinary process of reducing baro- 
metric obserratioiis taken for hypsometrioal purposes. The paper, 
which is too lengthy for quotation here, will be found in the 
AtheTuewn Report of the Meeting of the Association. 



HELIOTYPOGBAFHT. 

Mb. Wabbbn db la Bue, F.B.S., has communicated to the 
Monthly Notices of the Royal Astronomical Society & specimen of 
this art (representing sun-spots, taken at Cranford, Sept. 24, 1861), 
iirinted at the ordinary typographical press from an dectro copper 
olock obtained from the original negatiye by means of light and 
electro-metallurgy, absolutely untouched by the graver. The 
print of the sun-spots was produced from a collodion negative, 
taken by means of a Newtonian reflector of 18 inches aperture 
and 10 feet focal length, on the scale of 3 feet for the sun's dia- 
meter. The printing-block was produced by M. Paul Pretsch, 
according to the method which he has invented. 



THE MOON. 

Mb. Labsbli^ I'.R.S., writes to the President of the Royal 
Sodetv, from Malta^ May 13, 1862 : — One object on which I 
Bcaroely intended to bestow any attention, has fJEUicinated me 
greatly — I allude to the Moon, in which I see minute details with 
a hardness and sharpness and reality I have never seen before. 
My opportunities of scrutiny have, however, been fewer than might 
have been supposed from my having frequently been engaged in 
showing this very popular object to many visitors. Yet notwith- 
standing that I nave thus been able to see more into the moon 
than ever before — so much so that I believe if a carpet the size of 
liinooln's-inn- fields were laid down upon its surface, I should be 
able to toll whether it was round or square — I see nothing more 
than a repetition of the same volcanic texture, the same cold, 
crude, silent, and desolate character which smaller telescopes 
usually exhibit. 

CHANGES ASONG THE STABS. 

Mb. Hind writes from Mr. Bishop's Observatory, Regent's- 
park, Feb. 3, 1862, to the Times ;— 

Towards the dose of the past year it was anDoimoed by Professor d'Arrest, 
of Oopenhagen, that a nebula in the constellation Taurus, whieh was 
discovered at this observatory on the 11th of October, 1852, had tojtally 
vanished from its place in the heavens. That one of these objects, which the 
giant telescopes or the i>resent day have taught us to regard as assemblages 
of stars in myriads at immense distances from the earth, should suddenly 
&de away, so as to be quite imperceptible in powerful instruments, must, I 
tiiink, have been deemed a very improbable occurrence, even by many who 
are well acquainted with the care and experience of the observer by whom the 
statement was made. Within the last few days, however, M. Levevtvec Itaa 
obtained bo strong a confirmation of its accuracy ,l\i«,\.\\kSte\%Tv.QVs&%<stx^)Rsts^ 
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for sopposiiig it to liaye oriffinated in one of those errors of ehtanttkm nAdA 
every praotioal astronomer knowa will creep into his work in spite ot wXllaa 
precautions. 

The nebula in question was situate in right ascension 4h. 13m. 64s., and 
north declination 19° 11' sr, for the beginiung of 1862. It was thflrefoce 
about a degree and a-half from the star Epsilon in Taurus, in the group oom- 
monly known as '* the H^ades." Its diameter was about one minute of arc, 
with a condensation of bght in the centre, or its appearance was thiU of a 
distant globular cluster, when viewed in telescopes of insufficient poww to 
resolve it into stars. From 1852 to 1856 a star or the tenth magnitu^ almost 
touched the edge of the nebula at its north-following edge; it was first 
remarked on the night the nebula was detected, having escaped notice on 
many occasions when imposition had been under examination with the same 
telescope and powers. Hence I was induced to hint at its probable variability 
in a note upon the nebula published in No. 839 of the Atironomuehe 
Ifiiehrichien. The suspicion is fully confirmed ; the star has diminished to the 
twelfth magnitude, either simultaneously with, or soon after, tiie apparent 
extinction of the nebula. 

The history of this object and the results of his observatioiis on the night 
of January 26th are appended by M. Leverrier to his Meteorolo^cal Bulletin 
of the 29th. The skr being very clear at intervals, the Pans equatiurial^ 
which has an objeot-giiass 12 French inches in diameter, was directed to the 
place of the nebula, but, notwithstanding stars of an extremdbjr fiubst dasa 
were visible in its immediate neighbourhood, not the slightest traoe of it 
could be perceived either by M. Leverrier or M. Chacomao. The star idueh 
Professor d' Arrest and I have repeatedly noted, of the tenth magnitude, and 
almost touching the nebula, had dwindled down to the twelfth ; so that 
telescopes which would have shown it well between 1852 and 1866 would not 
at present aflbrd a glimpse of it. From the fact that M. Chacomao saw the 
nebula in forming a chart of stars in that region in 1864, and did not remark 
it while reconstaructing the same in 1858 wifli a much more powerfbl instru- 
ment, there is reason to infer that the disappearance took place during 1856 
or the foUowing year. 

How the variability of a nebula and a star closely adjacent is to be explained 
it is not easy to say in the actual state of our knowledge of the constitution 
of the sidereal universe. A dense but invisible body of immense extent 
interposing between the earth and them might produce effects which would 
accord with those observed ; jet it appears more natural to conclude that 
there is some intimate connexion between the star and the nebula upon which 
alternations of visibility and invisibility of the latter may depend. If it be 
allowable to suppose that a nebula can shine by light reflected from a star, 
then the waning of the latter might accoimt for apparent extinction of the 
former ; but in this case it is hardly possible to conceive that the nebula can 
have a stellwr constitution. 

It is at least curious that several variable stars have been detected in the 
region of the great nebula in Orion ; that in 1860 a star suddenly shone out 
in the middle of the well-known nebula Messier 80 (about half-way between 
Antares and Beta in Scorpio) which vanished in a few days ; and that, as first 
remarked by Sir John Hersehel, all the temporarv stars, without exception, 
have been situate in or near to the borders of the MiUcy Way— the star-cluster 
or ring to which our system of sun and planets belongs. In the latter class 
are included the memorable star of B.C. 134, which led Hipparchus to form 
his catalogue of stars, and those which blazed, forth in 1572 and 1604, in the 
times of lycho Brahe and Kepler. 

In concluding, I will venture to express the hope that some of the many 
amateur astronomers in this country, who have provided themselves with 
telescopes of first-rate excellence, wiU keep a strict wateh upon the remark- 
able pair of variables which I have briefly described in this communication. 
Continuity of observation is often most important, and can only be secured 
— and that not always in the uncertainty of weather— by a strong force of 
obaervera in different localities. 
BiDce writing the above, I have xecevveai ii\eV,\,w ^Tom-CTwAwaot ^«*«2iMw;Ci» 
able and enerletic director of t\xe ObaerNaVor^ oi ^>? x^^'^x ^"^ ^^^%w 
S^meVby whiA it appears that in one oi \X.e ^xo^«\>A«ft.^ c\«« ^V.«. o^ v\«x 
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dtj, and with the large telescope at his command, he was unable on the 27th 
of January, to discern the least -vestige of the nebula. 

The ** Variable Nebula" of Mr. Hind,. we are iDformed, was 
seen by M. Otto Struve, on March 22nd last, in the great instru- 
ment at the Observatory of Pulkova, in Bussia. The splendour 
of this nebula is a little inferior to that of the great comet of 
1861, which is always visible. On December 29th last the 
position of the nebula was determined by means of its proximity 
to a star of the eleventh magnitude. — Cosmos, 



THE NEBULA. 

• The Earl of Bosse has communicated to the Royal Society 
''Further Observations upon the Nebulae, with practical details 
relating to the construction of large Telescopes." 

In this paper the processes which were found best to answer in 
casting specula of six-feet aperture have been described at some 
length; and the precautions which were taken to prevent accidents 
during the progressive stages of manufacture. 

This is followed by a selection from the observations made 
during a period of six years, accompanied by drawings of the more 
remarkable objects. The principal results seem to be a large 
addition to the list of nebulae with curved or spiral branches, and 
many new double and multiple nebulae. A variety of objects have 
been also pointed out upon which the labour of a careful scrutiny 
will probably be amply repaid, with a similar instrument, even in 
this climate. A still larger number have been marked (^ which 
to save time may be passed by, unless some new views on Cosmo- 
gony should suggest sufficient motives for reobserving them. A 
record has been made, which, to some extent, will be available 
hereafter for comparison with the heavens, and a few cases of 
suspected change have been noticed, where the evidence, however, 
is by no means conclusive. 



N£W PLANETS. 

One of the tenth magnitude was discovered at Marseilles by M. 
Tempel, on Aug. 29. M. Bruhns stated on the 7th inst. that its 
position did not belong to any of the known planets, M. Tempel 
baying written to him to verify his discovery. M. B. Luther, 
at Bilk, has also added another to his discoveries, having observed 
a new planet on Sept. 1. It has also been seen by M. Tieljen. 

M. Bobert Luther has informed the French Academy of Sciences 
that the planet which he discovered on Sept. 1, and for which he 
proposed the name of Diana, is identical with Daphne, the asteroid 
discovered by M. Goldschraidt in 1866, and which was lost sight 
of for sbc years. The 74th asteroid discovered by M.. T^ssc^vi. Sa. 
to be named by M. Littrow, Director ol VXva 0\j«ftTH«itfsrj '•^ 
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THE "companion" OF SIBIUS. 

Thb discovery of this star at Washington, U.S., has created 
much excitement in the astronomical world. The poesibllStj of 
its existence was first divined by the great astronomer of K^ugs- 
berg, Bessel ; Pond, the British Astronomer Koyal, having pire- 
viously pointed out remarkable inequalities in the motion of 
Sinus. Mr. Bond has published further details, amongst wfaidi 
we note that Mr. Safford and Mr. Peters, of Washington, agree 
in computing the time of the revolution of Sinus to be fifty yean. 
The splendour of the '* Companion^' is rated at ten-thoumndth 
that of Sinus by M. Chacomac ; and M. Leverrier considers the 
mass of the companion to be one-third or one-fourth that of Sinus. 
We learn that the companion has been observed at Cambridge, in 
England. 

SATUBN AND HIS SATELLITES. 

The great telescope of M. Foucault has been the means of ob- 
taining two very interesting drawings. One represents the passage 
of the satellite Titan over the disc of the planet Saturn ; beyonid 
the shadow, M. Chacornac was able to perceive the satellite him* 
self when it was projected upon the brUliant bands in the centre 
of the planet ; at the edges l^e satellite became invisible. It is 
the inverse phenomenon of that which takes place when the satel- 
lites of Jupiter are seen on that planet ; this indicates a difference 
in the constitution of the atmosphere of the two stars. The second 
drawing represents the annular nebula of Lyra. 



INTBA-MEBOUBIAL PLANET. 

In the Monthly Notices of the Eoyal Astronomical Society Mr. 
Oarrington has printed a letter from Dr. Yon Littrow, of which 
we give a portion. The latter says that in the Ftenna Timea of 
April 27> 1820, he finds the statement, probably conununicated 
by hie father, that "M. Steinheibel, who for the last four years 
has daily observed the sun and recorded his spots and faculae with 
care in a diary, on Feb. 12, 1820, at 10b. 45m. in the morning, 
observed a spot which was distinguished from all the rest by its 
well-defined circular form, by its equally circular atmosphere, by 
its orange-red colour, and especially by its unusual motion, com- 
pleting the diameter of the sun in nearly five hours. As he made 
the observation during a country excursion it was impossible to 
have recourse to instruments or to communicate the phenomenon 
early enough to others ; yet he is ready to answer every question 
put to him about this occurrence. It is very possible that a planet 
might be discovered in this way having its orbit within that of 
Mercury." This note is very interesting as confirmatory of M. 
Lescarbault's discoveiy of Yulcan in 1859, which, however, has 
been seen again. 

We quote the above from *^T\ift^\eu\.S$tfi'S«^N^" at iha ZZ2ia9- 
trated London News — a depattmervt tetaaxV^JcAa iot >iXi^ txss^£>5«^ ^ 
coDcisenesB, and exactness oi its *\iiXons».\I\oii. 
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BOSA'S COMET. 

ToWABDS the close of July, 1862, a brilliant Comet was 
plamly visible to the naked eye during the latter days of that 
month, and was a very conspicuous object throughout the month 
of August, when it appeared with a considerable tail. Like the 
comet of 1861, it was favourably situated for observation in the 
northern heavens, and for some time its course was almost iden- 
tical with that of the former body, although it did not attain to 
anything like the lustre of its predecessor. It was first detected 
at the Cambridge (United States) University, on July 18, and 
afterwards at Borne by Professor Eosa. It does not bear any 
resemblance to any former comet in the course which it takes 
round the sun. During its short stay in northern latitudes it 
passed through all the changes which are perceived when tele- 
«copically examining comets of considerable size and brightness. 
The fjftntail and envelopes of light surrounding the nucleus which 
were visible in the great comets of 1858 and 1861 were seen, though 
in less degree, in the present one ; whilst the changeable jets of 
light, generally lying in the contrary direction to the tail and pro- 
ceeding from ike nucleus, were very conspicuous features in the 
comet of the past year. When first seen in Rome it was described 
as a round, nebulous mass of light with a bright nucleus, whilst a 
faint tail could be detected by those who possessed a keen sight. 
At the beginning of August the tail was slender, faint, and of 
about three degrees in length, and, with the accompanying bright 
head, appeared like a slender stalk attached to a bulbous root. 
After this time it became longer, brighter, and broader, although 
even on the 24th of August it still preserved its resemblance to a 
stem and bulb. 

Between Aug. 25 and Aug. 31 the comet underwent a great 
change, the tail, instead of appearing as a narrow stem attached 
to a bulb, spresbding out considerably, and now fairly surrounding 
and being a continuation of the head. It was seen to great 
advantage on the night of Aug. 31, when it seemed like a miniature 
of Don&ti's Comet of 1858. The jet of light, or fan- shaped sector, 
was very brilliant, and turned in the opposite direction to the tail, 
as usuaL The nucleus was also very bright, and might be com- 
pared to a star of the second magnitude. The left side of the tail 
^which was the part of the heavens towards which the comet was 
moving) was very sharply defined ; the opposite margin was, how- 
«ver, very indistinct. The tail could be traced for a length of from 
•eight to ten degrees with the naked eye. 

When the comet was at its shortest distance from the sun (on 
Aug. 23), its distance from that body was some 93,000,000 miles. 
When at its shortest distance from the earth, which occurred on 
Aug. 30, it was removed from us about 3S,QQQ,QQQ xxs^'sa. Ttoa 
^iiAmeter of the head of the comet was tecVoxiedi «».\. ^wsva'^^^^^^^ 
miles. Its coarse was retrograde, and its oT\i\X. Vu^xv^^^^ ^^%- '^ 
the ecliptic. JJepresentations of the heaA oi \^\^ covaaX* QXi. ^^'SL- ^> 
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12, and 24, and of the whole comet on Aug. 31, are given in the 
JUustrated London News, 

The Comet thus described by M. Hermann Bombeig, as seen at 
Baroky's Observatory, at Leyton, August 21 : — 

The appearsDce of the comet is hiehlj mteresting. The lominons emnuk 
tion from the nucleus, nearly in the direction of the sun, is partkmlaiij 
remarkable, and much resembles that exhibited by HaUey's comet in 1835,. 
On the 30th of July, when it was first observed here, it appeared m a round 
nebulosit^r, with a strong condensation in the middle, and I lospeoted a tut- 
like emission of light from the nucleus towards the sun, which was moi« oer< 
tainly seen on August 1, when the tail also became visible. On the 3d, 5th, 
and 7th the nucleus was sharply defined, and as bright as a star of the aizth 
magnitude ; the luminous jet was very distinct, with an amplitada of ntutj 
60 degrees. Unfavourable weather prevented more than gUmpees of tlie 
oomet until the 14th, since which date its gradual development hM rendered 
it a beautiful telescopic object. The nucleus on the 14th was mnch brighter, 
nearly equal to a star ot the fourth magnitude, surrounded by extensive 
nebulosity. The jet was very well defined, and seemed to wave to and fro 
like a flame. Its j^osition in the telescope wae to the lefl, and made, with tte 
direction of the tail, an angle of about 160 degrees. Ita breadth had become 
lees, but the length was increased. On the 18th it was curved at its extremity 
towards the right, and on the following night the entire jet was on that aide,, 
exactly opposite to the tail. It thus appears to have been subjected to an 
oscillatory motion. Its whole aspect waa very much that of a rocket tamed 
aside from the direction of discharge by a strong wind. The diameter of the 
ooma was about eight minutes, or upwards of 100,000 miles; ita light waa 
rather brighter on the left of the nucleus. The tul was bifid, ihe prineipal 
branch bemg much brighter and perfectly straight on the right-hand side; 
tiie shorter branch on uie left comparatively faint. 

METEORS IN AUGUST. 

M. Coulvxeb-Gbayieb has communicated to the French Academy 
of Sciences the result of his observations during the maximum of 
Aug. 9, 10, and 11. Althoughj on the night of Aug. 11, he could 
not observe, the heavens being constantly overcast, he found, on 
tracing the curve of the days preceding and following, that the 
maximum of the 11th really took place, and that it was sufficiently 
sensible. The horary number at midnight arose from 14 on Aug. \ 
to 52.3 on Aug. 11. On Aug. 13 it was 35. 



ZODIACAL LIGHT AND SHOOTING STABS. 

Pbof. Challis, in a paper read to the British Association, 
states the phenomena of the Zodiacal Light, as gathered from 
observations made both in northern and in southern latitudes, to 
be as follows : As seen in north latitudes, it appears in the west 
after the departure of twilight as a very faint light, stretching 
along the ecliptic, about 10** broad at its base in the horizon, and 
coming to an apex at an altitude of 40° to 50°. It is most percep- 
tible in the west in the months of February and March, at which time 
its apex is near the Pleiades. Similar appearances are presented in 
the morning before sunrise in the east, in the months of August 
and September ; the light seen in the autumn lies in the same 
direction from the sun as that Been Vtv ^Siie «^Tcck!^. "^xl^^ >^q>\xN3c^^t^ 
hemiavhere, the appearances areali^cl^^ asvi\a^o>i%\ \w^.^^>u«as2^ 
and positions of inkidmum v\B\\>Vi\\.? ^xe VX.e *n«^yc.^ Ya^^^^^«^^ 
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in the west and the morniDgs in spring in the east. The portion 
best seen in the southern hemisphere lies in the opposite direction 
from the sun to that \7hich is best seen in the northern hemisphere. 
The portion seen and the degree of visibility depend on the inclina- 
tion to the horizon of the part of the ellipse along which the light 
stretches. The greater the inclination, the better it is seen. At 
the December solstice, opposite portions have been seen in the 
northern hemisphere, one in the morning and the other in the 
evening ; and in the southern hemisphere opposite portions have 
been similarly seen at the June solstice. At these seasons, the 
ecliptic is inclined at large and equal angles to the horizon^ at 
equal intervals before sunrise and after sunset. 

^ THE ZODIACAL LIGHT, 

To which M. Fay has recently called the attention of the French 
officers now in Mexico, consists of a cone of whitish light, having 
the sun for its base, and generally perceptible at sunrise and sun- 
set during the equinoxes. In our latitudes it is of rare occurrence, 
but the nearer we get to the equator the more remarkable is the 
splendour of the phenomenon. Within the tropics it is almost per- 
manent. The most sing^ular theories have been imagined to explain 
the appearance of this cone in the heavens. Some have consiaered 
it a land of perspective projection on the celestial canopy of one or 
more rings of cosmical matter, circulating round the sun, much in 
the same way as Saturn's rings revolve around that planet. These 
imaginary rings are believed to lie within the orbit of the earth, 
but very near to it. M. Biot saw in the zodiacal light a perma- 
nent manifestation of one or several rings of shooting stars and 
aerolites. M. de Tessan, having remarked that the point of the 
luminous cone was often at a distance of from 90 to 100 degrees 
from the sun, concluded that this point lay far beyond the ter- 
restrial orbit. According to others, the zodiacal light is simply an 
immense solar atmosphere, strongly depressed, of a lenticular 
form, and constituting the matter which feeds the sun. This is the 
theory of Messrs. Mayer, Waterton, and Thomson. Others, again, 
consider the phenomenon to be purely terrestrial — a view of the 
case which does not exactly agree with the inclined position of the 
zodiacal light, although the earth*s atmosphere has been proved to 
extend much higher than the fifteen leagues formerly assigned to 
it. Lastly, the Rev. G. Jones, of the United States, imagines the 
zodiacal light to be owing to the existence of a very thin ring of 
nebulous matter circulating round the earth, and within the orbit 
of the moon. — Tiiiua, 



MAONIPICBNT METEOR. 

Mb. £. J. liOWE, of Beeston, near Nottingham^ "vrrvtAb Aa ^2ofo 
Times, November 27, 1862 :— 
A most remarkable meteor was seen. VXs^a ^'^WKvtv,^. "V '^'^^ 
attuidiDg on the platform of the railway ataXivoii «A.QcX«DSo»2a^%^''*^ 
h»d a verjr Gne view of it. 

&2 
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The meteor was somewhat kite- shaped, being neariy equal to 
the moon in breadth, and above twice her diameter in length 
(this estimate being taken by looking at the meteor and the moon 
at the same time). The light was an intense blue, but only 
intensely bright in the front, mostly as a cresoent, bat oocasioiiany 
expanding almost to a circle ; the remaining portion milky white^ 
and dim in comparison. 

A train of sparks was left in its path, yet it only lasted from 
one to two seconds ; balls of a blue colour, of laige size (almost 
equal to the apparent diameter of Mars) also fell from the head of 
the meteor perpendicuhu-ly downwards, not continuously, but at 
frequent intenrus. These balls threw out other smaller balls which 
burst into star-like sparks of a yellowish colour, not unlike the 
shower from a rocket when seen from a distance. 

The meteor gradually increased in size, but not unifozmly, — 
an occasional decrease in size and brightness taking place. It 
vanished at its mcLximum brightness ; not bursting, but as if going 
behind some opaque body. 

I did not see the commencement, owing to a building, but, 
from the testimony of the Grantham station-master, it most have 
commenced very near to where I first saw it. If the patiii were 
produced backwards it would cross the Pleiades. My view oom- 
menced near a Ceti, and after progressing some distance the 
meteor passed almost over j8 Ceti, and then immediately above 
Fomalhaut, vanishing 4 deg. beyond this star, and about 5 deg. 
above my horizon. 

The meteor gave a very strong impression that it was a non- 
luminous body, the light being produced by the friction of its 
velocity in the air. 

THE WIND. 

Pbofessob Aiby has observed some curious facts respecting 
the direction of the Wind. It seems that there are only eight 
points of the compass from which the wind ever blows steadily for 
any length of time — namely, the S.S.W., the W.S.W., a point 
between the W. and N.W., another between the K. and £., an- 
other between E. and S.S.W., the N., the W., and the E. The 
wind never blows directly from the south. 



MONSOONS. 

The effect of the Monsoons in causing an influx of a large e 

of fresh water into the sea has been observed by Sir William 

Denison, the Governor of Madras, who, while steaming between 

Mangalore and Cananore, on the west coast of India, found that 

for some time after the south-west monsoon, the sea was offensive 

with dead fish killed by the fresh water \)oured in daring the 

aeoBOB of the monsoon. The fact -«».» Te^oT\ft^ va. 'a.X^xxat Vi ^vt 

JJ. I. Murchison, which was read «.t a.\«A» Tsv^^\:va%^l VJaa^^is^^ 

gical Society. 
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TTPHOOW AT CANTON. 

A Typhoon, of terrific violence, passed over Canton and Wham- 

Sa on July 27, 1862. "Of Whampoa," says a letter from 
ODgkon^, August 10, "it may actually be said that there is not 
a house left standing, but the whole length and breadth of the 
eotmtiy have suffered to a degree unparalleled in its own history. 
The loss of life at Canton is estimated at more than 40,000 persons ; 
and the Mandarins have paid already upwards of 15,000 dollars, 
at a dollar a body, for the recovery of corpses from the river. The 
boat population of Canton perished by the thousand, and there 
was hardly any safety in the frail tenements on shore. The river 
rose twelve feet above the level of the highest spring-tides. The 
mud docks at Whampoa were without exception flooded, and the 
vessels in them floated off the blocks, and were driven by the force 
of the wind hard and fast into the mud, one or two being hope- 
lessly lost. 

A Correspondent of the Atkencextm Journal, a merchant in 
Canton, thus describes the terrific visitation — 

"The wind got furious, when the matting flew off the houses like paper- 
aharings, and me tiles seemed to flutter about like sparks ; the rain was swept 
along, and the river itself like dust, and then, in rapid succession, dashed by 
junks, flower-boats, cargo-boats, ever^ kind of boat, but all perfect wrecks, 
most of them bottom up, some on their side, dashing against each other, and 
ettber sinking or being neaped up in one confused pile on shore. Then came 
floating by a long line of wreck nearly a mile long — spars, timbers, tops of 
boats, disabled boats, many with people still on board, but very many more 
without one still living of their late occupants. The river rose rapidly until 
it overflowed into the houses, and in some of the streets was three to four feet 
deep ; the rain all the time descending in torrents, and the wind raging as if 
it were mad. This continued for about an hour and a half, when it suddenly 
fell qnite calm, and the sun appeared. This did not last long ; the wind in an 
instant n>rang up from another quarter, and blew with greater fury than ever. 
The wind being now against the tide, the river appeared like a sea, the waves 
dashing over the wrecks and sending the spray twenty to thirty feet high. 
This continued until evening, when it moderated to an ordinary gale. The 
IbUowin^ morning the scene of destruction which presented itself is beyond 
desoription : houses were blown down in every direction, verandahs torn off 
ofliers ; trees, some with roots bigger by far than our drawine-room, and 
more than 300 years old, were rooted up like carrots. But sadder still was 
tiie firig^tM loss of life ; it is estimated to be over 20,000, and I fear there is 
BO exaggeration in this. In one house nearly opposite to us, 120 people were 
killed by its falling. Hundreds were drowned by the tide rising m their own 
houses, and preventing their escape. Sixty war-junks had anchored ji'»out 
half-a-mile from us a few days before ; these were new and fully manneci, and 
on their way to the North. Of these junks only ten are left, and these perl'eet 
wrecks, and upwards of 500 of their crew have {perished. The mandarins, 
immediately after the typhoon, issued proclamations offering one dollar for 
any body brought to them, in order that it might be claimed by relatives, — 
or if not, buried. There were several stations appointed where the bodies 
were to be brought : at one only,within a mile of this, in less than twenty-four 
hours, 1200 were brought; and within three days, upwards of 6000. At 
Whampoa the destruction of property and loss of life have been equally great. 
Banrb^ Town and New Town are entirely destroyed, and nearly every soul in. 
them must have perished. Ships in dock are o^ettunieA. •. -mwu^ «c^ ^\t«5AsA.» 
Qae steamer ia now quietly lying in the midfil oi a. Tp«A'^^-^«w^^,«a.^ ^^^* 
bo»t2B driven more than a mile from the rivex. ^toa m«j %e«ta ^swsi^^^- 
The Conaal read to me the official report, audit «la.\.©«L \\ift*^ ^'^'^*''^^^ 
also heard &om others. The river rose ten feet ^gVieT t\«!a VX.^«* «^«^ ^*^ 
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known to reach in the highest spring-tides, and it was impossible to distiii- 
go^ where .the river's cnannel was. With the farj of the wind, this wide 
expanse of water became like a sea, driving all before it. It was thus that 
the boat was left far from the river when the water sabsided." 



METEOBOLOOIOAL DEPABTHENT. 

A Report has been issued from the Meteorological Depaxt- 
ment of the Board of Trade, giving a full account of its methods 
and proceedings, and tracing the progress and operation of the 
department from its organization by Mr, Cardwell seven yean 
since. By the present arrangements, pre-intimations of the 
gntkter atmospheric changes are measured by days rather than by 
hours, and the knowledge of the state and signs of the weather, 
at a certain number of selected stations far apart, enables Admiral 
Htzroy, who presides over the department, to place these intima- 
tions at the service of all. The direction and force of eveiy air- 
current or wind reported from these stations, their respective 
pressure, temperature, moisture or dryness, and their changes since 
the last observation, are all weighed and measured mentally before 
each day's report is issued. To ascertain that no veiy bad weather is 
imminent is often important ; and the general opinion at the ports 
is, that the storm warnings are of great value. A broad general 
average or prevalence is kept in view in these forecasts, rdPemng 
to a &y or more in advance, and to a district rather than only to 
one time or place ; and it cannot but be well that when disturb- 
ance is spreading in the atmosphere, mariners should get a 
cautionary telegram — **Be on your guard; notice your glasses 
and the local signs of the weather." Be the cause what it may, 
it is happily the fact, that comparatively few wrecks have occurred 
on our coasts since the communication of these storm warnings 
was begun. 

HOWSON'S BAROMETER. 

This new instrument, as made by Messrs. N^retti and Zambra, 
has been exhibited at the Royal Institution. This Barometer is 
stated to be of extraordinary sensitiveness, the vertical range, or 
extent of its rise and fall, being nearly five times as great as that 
of the ordinary standard barometer. Its action depends upon 
the principle, that if a light stem, or hollow closed tube, be 
attached to the bottom of the cistern, and passed centrally up 
the column of mercury, so that the top comes nearly into the 
vacuous space, the cistern wi^h its contained mercury will be 
held in free suspension, and will require no external support be- 
yond that which it obtains from the natural pressure of the at- 
mosphere. The consequence of this arrangement is, that the 
cistern becomes also sensitive to variations of pressure, and obeys 
the atmospheric fluctuations to even a greater extent than the 
column itself. The ciBtem ajid \,Vi^ <io\\3LmTi t\v»a move simulta- 
neously, the motion of one reaclm^ u^oii wv^ *Yoax«sws«^ Vita*, til 

the other in such a manner as V. in«c««ft ^>J^ ^^'^'l^'S^'. 

quired extent within certain \im\\^. TY.^m^mm«vV ox.^.:««^^ 
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<»f the extreme facility with which its indications may be observed, 
is especially adapted to coast purposes, while it promises also to 
be of great value in the hands of agriculturists, as giving con- 
spicuously the earliest possible notice of approaching rain or fair 
weather. 



ANCIENT CLIMATE OP EGYPT AND PALESTliTB. 

M. XJngbb, the eminent botanist, at a meeting of the Imperial 
Academy of Sciences at Vienna, has announced that he has 
recognised by the microscope, organic remains in a brick brought 
from the city of Eyleithyia^ in Egypt. Among these remains 
fragments of eight different species of plants have been rigorously 
determined, differing in nothing from the corresponding pai*ts of 
the species of the present day found in Egypt and Arabia, either 
in the wild or cultivated state. Hence M. linger considers that 
A lapse of thirty or forty centuries (the probable age of the brick) 
has caused no material change in the climate or vegetation of 
Sgypt. The learned Austrian botanist hopes by more extensive 
researches to obtain still further light on the nature of the flora of 
ancieat Egypt. In the Edinbwrgh Philosophical Journal, Principal 
J. D. Forbes expresses his conviction, founded on a series of ob- 
servations of the growth and maturity of the date-palm, compared 
with the evidences in Scripture of its distribution and culture in 
ancient Palestine, that the mean temperature of the country, when 
reduced to the level of the sea, can then have differed very little 
from 70 deg. Fahr., its present rate according to the best 
authorities. 



HAILSTONES. 

Bbharkablb Hailstones are described and figured by Mr. 
Thomas Sutton in the Proceedings of the Royal Society, The dis- 
trict over which the hail fell on the 7th of May last, at Head- 
ingly, near Leeds, was very narrow. The fall was preceded by 
a violent storm. The hailstones did not fall in a continuous 
shower, but in irregular clusters. Sometimes a field would be 
thickly strewn with them, whilst an adjoining one escaped with 
hardly any ; one part of a greenhouse would be much broken, 
and the remainder, similarly exposed, escape uninjured. So 
g^eat was the force, that in some cases circular holes were cmt 
in the glass, without the sheet being otherwise injured. The 
«nd of a pendulous branch of beech, 12 in. long and fin. in 
circumference, was cut from the tree, and several larger branches 
from apple and lilac trees. The hailstones were of different forms 
and sizes, and Mr. Sutton sketched no less than forty varieties, 
some of a very fantastic form. The heaviest weighed by Mr. 
Sutton was 2 oz., but some weighed by other persons were said to 
be upwards of 5 oz. One cake-shaped ba.UatowQ Vi?A ^ t^^^iss^^!^ 
mass resembling a mushroom riamg ou^ oi \\i. kxsn?Oast ^i«s^^ 
was composed of five large masses oi ice, ^\vil\\i^ <^«Kt, ^;«A\».^sa» 
JIke nutmegs. 
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METEOROLOGT OF 1862. 281 

The mean temperature of the air for the year was 49**"6 ; and that of the 
dew-point waa 44°'9. The mean degree of humidity was 86, complete satu- 
ration being represented by 100. Bain fell on 179 days ; the amount collected 
was 26*2 inches. 

The cold weather, which set in on December 25th, 1861, and which was 
mentioned in the Tear-BooTc of Facts for 1862, continued till January 6tb, 
1862 ; the mean daily defect being \°. From the 7th to the 16th was 7^'' 
above, then for the next sir days was 8° below. A period of warm weather 
followed, extending to the 6th of Februanr ; within which some of the days 
were as much as 13° to 15° in excess, and the average daily excess for the 15 
days was 8**. From the 7th of February to the 16th was cold; the daily 
defect of temperature was 3^°. The next six days were in excess to the 
amount of 8° daily ; then from the 24th of February to the 5th of March 
there was a daily deficiency of 5^°, followed by a period of nine days whose 
daily average was 7° in excess ; this period was succeeded by another ending 
the 2l8t of March, of deficient temperature to the amount of 2^° daily ; and 
from the 21 St of March till the 7tn of April the mean daily excess was 6°. 
On the 8th of April a cold period set in which continued till the 16th, the 
mean daily defect being 5°. This was succeeded by a period of very warm 
weather, which continued, with the exception of the 3rd, 9th, 13th, 14th, 15th» 
21st, and 22nd of May, and the 5th of June, until the 8th of June ; the mean 
daily excess of the 63 days ending the 8th of June was 3° nearly. On several 
days during this period the weather was above its average to large amounts, 
as on the 25th of April it was 12°'6 in excess : the 4th, 5th, and 6th of May 
were 8°-6, 11°*1, and 13°-6 in excess. On the 9th of June a cold period set 
in, continued with but few and trifling exceptions till the 12th of September ; 
the average daily deficiency of temperature during these 96 days was 2^**. 
'Within this long period there were 12 days only on which the temperature of 
the air reached or exceeded its aveiuge value; and the excess above the 
average, on the very few days so distinguished, was generally less than 3^; 
and on one day only, viz., the 8th of September, it was as large as 6°. Within 
this period of 96 days rain fell on 40 days to the amount of 7 inches. The 
wind blew from the North or a compound of the North on 26 days, from the 
8.W. on 35 days, the West on 28 dayf>. South 3 days, and from the S.E. and 
E. 4 days. From the 13th of September till the 17th of October, the weather 
was warm, the mean daily excess beine 3^°. On the 18th a variable, but 
mostly cold, period set in, and continued to the 30th ; the average deficiency 
of temperature was li^° daily. This was succeeded by a week of warm 
weather. A cold period set in on November 6th, and contmued till December 
2nd, a deficiency of temperature being experienced of 4^° daily ; and from 
December 3rd to the end of the year there was an average excess to the same 
amount, viz., 4]^° daily. 

The mean reading of the barometer was above its average value in February, 
April, September, October, November, and December ; and in defect in the 
remaining six months of the year. 

The mean reading of the barometer for the year at the level of the sea was 
29*946 inches. 

The mean temperature of the air was above its average value of 91 years» 
in January by 0°-9 ; February by 2Po ; March by l°-3 ; April by 2°-l ; May 
by2°'6; September by 2°-9 ; October by 2°-4 ; and December bv 4*'*6. And 
below in June by 2°'9 ; July by 2''*7 ; August by 1°'9; ani November 
by 2°-6. 

The mean high day temperature was above the average value of the pre- 
ceding 21 years, in January, February, April, May, September, October, and 
December ; and below in the remaining months of the year. 

The mean low night temperature was above the average value of the pre- 
ceding 21 years, in January, February, March, Aprfl, May, Septemoer, 
October, November ; and in defect the remaining months of the year. 

The temperature of the year 1862 was 0°'6 in excess of the average of the 
preceding 21 years. 

The highest temperature of the year waa Sl°*^ VulULvj , MAVJoaVs^wS*.*!***'^ 
2D January; giving a range of temperature oi CV^'l. «n«.v^ 

The mean weight of a cubic foot of sit 'WSA WA «c%a3fta\^^«'yn»«^^2j»^^ 
June, and 560 in December ; and the aArexage ioT \\v^b ^e^x ^t» ^»«^ ^c^ssa.. 
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LIST OF FEBS0V8 ElilKElTT IS BCIEVCE OB AST. 1862. 



Db. Hawtiibt, Provost of Eton ; a good lingnist. 

Hekby Thoma.8 Bucklb, author of the In^rodueHon to ike Hiriory nf Cioi' 
lization in England^ a work which deals too fairlj with the prcgoioes and 
errors of the present age to find general faronr. 

!EuGBXE O'CusRY, one of our most laborious archteologista and Qaelio 
scholars. — Athencsum. 

Db. Chablss Vogbl, Director of the principal School of Leipsig, and anthor 
of several geographical works translated into English and other iMigaages. 

J. Lxwis BiCAsno, well known as a writer on Free-Trade and the Kayi- 
gation Laws, and in connexion with the extension of the Electric Telegraph 
system. 

Mi.TTHBW Cotes Wyatt, sculptor of the colossal eqnestnal statae of the 
Dnke of Wellington at Hyde Park Comer. 

C. B. BoBiirsoir, civil engineer. 

J. E. Fbombnthal Halbvy, musical composer. 

Javbs Elhbs, architect, and author of the Life qfSir Chrittopher Wren. 

JoHir Thomas, sculptor of many architectonic statues at the New Houses of 
Parliament ; and numerous other works. 

Lixittbkant-Gbkbbal JoHir Tullogh, engineer. 

Thb Be v. Fbederigk W. Hope, naturalist. 

Edwabd GiBBOir Waeefibld, political economist. 

Thomas Waelet, originator ana editor of the Lancet, 

H. Habbam de SBNirAMONT, mineralogist. 

JoHir Edwabd Jofes, sculptor. 

James Johk Bbbe:elbt, civil engineer. 

Fbakgesco Cablhti, Italian astronomer. 

M. JoMABD, the eminent French geon^apher. 

Jbak Baptists Biot, the celebrated French astronomer, and man of letters. 
In 1800 he was appointed to the chair of Natural Philosophy in the Col- 
lege of France, and elected a member of the Academy of Sciences, when 
only 28 years of age. In 1806 he was a member of the Bureau des 
Longitudes; and in conjunction with Arago continued a series of re- 
searches on Gases, which had been commenced by Borda. With Arago 
he assisted in extending the French arc of meridian, and for this purpose 
visited Spain, and subsequently embarked for England. In 1840, he 
received the Rumford Medal for his researches on the Polarization of 
Light. His labours in physical science were very extensive. He was 
long the editor of the mathematical section of the Journal des Savaru, 
He published an analjrsia of the Mecanique Celeste of Laplace ; a work on 
Analytical Qeoraetry applied to Curves and Surfaces of the Second Order, 
of which an 8th edition was published in 1834 ; and an Elementary Trea- 
tise on Physical Astronomy^ 3rd edition, 1850; besides other scientific 
works of the highest merit. 

Lucas BAKEBrr.the •• Island Geologist" of Jamaica; he lost his life by living 
in the harbour of Port Royal. 

Db. Joseph Hamel, distinguished by the invention of an electrical machine. 
In 1820 Dr. Hamel made a well-known ascent to Mont Blanc, when he 
lost several of his guides. He was elected, in 1828, ** Membre de 
I'Academie Impgriale des Sciences de St. Petersbourg." It was through 
his exertions that the first Exhibition of industry took place at Moscow. 
He was afterwards employed in several other Euibitions in Russia, and, 
taking the liveliest interest in the progress of industry, he visited all the 
great Exhibitions which have since taken place in France, England, and 
even the one at New York in 1854. Dr. Hamel published a history of 
the steam engine, a work written with the precision and care distinguishing 
all his scientific researches. He also published a history of the electric 
telegraph, which is very complete in a scientific point of view. 
Abmtbal Sib James Clauk llosa, tti© ce\fc\iT\Aed AtcIic voyager. The 
deceased was the third eon ot "Mr. QreoT&© "a.o«&, o\ "^tC^artQea^ \». >3a» 
conntj of Galloway, and nepTaew ot S\i 5?>^.'^*»»^^»^^l?fJ^r';^. 
1800/ The foUo^g skefcb oi ^^^^^^.^^^^ilSST.!^. 
JBaronetag€:—Ke entered tbe ixavy m\«V^ *, ^*cwa» »«« »- 
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White in 1858 j served in all the naval expeditions for the discovery of the 
Korth-West passage from 1818 to 1833; discovered and planted the 
British flag on the North Magnetic Pole in 1831 ; crossed the Atlantic to 
relieve the frozen whalers in Baffin' s-baj in 1836; commanded the ex- 
pedition to the Antarctic regions from 1839 to 1843 ; attained the highest 
latitade ever yet reached (78deg. lOmin.), and approached within 160 
miles of the South Magnetic Pole. He received the honorarv de^pee of 
D.C.L. from Oxford in 1844, was dected a Fellow of the Boyal Society in 
1827, and o^ the Linnsean Society in 1823, and was also honorary member 
of the Society of Northern Antiquaries of Ck>penhagen, corresponding 
member of the Geographical Society of Pans, &c. He received the 
founder's gold medal from the Geo^a^hical Society of London in 1841, 
the gold medal of the Geographical Society in Paris in 1842, and a piece 
of plate from the subscribers to the land Arctic Sxpedition in 1833. 

Jambs Bowhak Lindsay, of Dundee, the ori^nator of a scheme for tele- 
graphing across rivers and seas without wires or cables. The Dundee 
Advertuer says — "He had discovered as early, if not earlier, than 
Morse or Wheatstone, the principles of the present system of mectric 
telegraphy. Immediately after the public adoption of the system of 
land telegraphy, Mr. Lindsay directed his attention to the sending of 
messages across water by means of insulated wires; and succeeded 
— after several trials on ponds and sheets of water in the neigh- 
bourhood—in establishing on a sure basis the principles of electric com- 
munication by insulated submerged wires. Nor did he stop here : his 
searching experiments inspired him with the hope that one day he would 
be able to transmit messages across rivers and seas without even the aid 
of wires. Mr. Lindsay so far perfected his invention as to transmit cur- 
rents without the aid of wires across several small pieces of water—the 
last occasion on which he publicly experimented with this invention being 
in Portsmouth, about two years a^o, when he was highly successful, and 
the results afforded great satisfaction to the scientific men who assisted." 

pBovxssoR Baklow, F.B.S. His mathematical acquirements and his ener- 
getic character displayed themselves at an early age. In 1806 he was 
appointed one of the mathematical professors at the Boyal Military 
Academy at Woolwich, which office ne held until 1847. He was the 
author of numerous works, among which are his well-known treatises on 
the *' Theory of Number," the " Strength of Materials," and the " Essay 
on Magnetism." His discovery of the means of correcting the local at- 
traction on the compasses of ships brought him into great notice. In 
mechanical suHects he was associated with Mr. Telford in experiments 
for the Menu Bridge. 

SxHOir Frasbb, the discoverer of the river which bears his name. One of his 
brothers was a captain and another a lieutenant under General Wolfe, 
and participated in the capture of Quebec. — Panama Star. 

Mb. Habt, of Wallace River, who was over 90 years of age, and had worked 
aA his life at the problem of perpetual motion. 

Fbakcis Olivbb Fiwch, one of tne oldest members of the Society of Painters 
in Water Colours. 

Mb. Boss, G.B., member of the Institution of Civil En^eers, and man^ 
years connected with some of the earliest and largest railway works in this 
country, but more recently with railway enterprise in Canada, where he 
constructed the great bridge over the St. Lawrence. 

John Ebwabd EsBiKGroir, C.E., whose name was intimately associated 
with that of the late Mr. Joseph Locke, M.P., in the history of railway 
enterprise. Mr. Errington was bom at Hull in the year 1806, and was 
activdy engaged in the development of the railway system, especially 
upon those tines connecting England and Scotland ; and, with Mr. 
Locke, was engineer to the Glasgow and Greenock Bailway and Dock, 
the Lancaster and Carlisle, the Caledonian, the East Lancashire, the 
Scottish Central, Scottish Midland, and. Mict^^eu T«aw«5%» 4:5wsvs^.^^s» 
Xear 1860, Mr. Errington was appointed, ^omtYv ^^ "^t. "^^^^^^^^T 
mlting engineer for the northern div\%\on oi \5cie \jBPa.^^Tj. ^\]^^i*. 
Western Bailway; and in that capacity conatrattXAd^^cowKI w.x»»^^:«»»' 
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and extensions of that system. He was also, np to the time of his deaths 
engineer-in-chief to the' London and South- Western Railway ; -and snper- 
intended the construction of the lines, just completed, connecting that 
system with Exeter and the West of England. (Builder.) Mr. Emneton 
was a Vice-President of the Institution of Civil Engineers, and prored hia 
attachment to the Institution, and his desire to see it prosper, by be- 
queathing to it the sum of 10002., free of legacy duty, and without attaching 
any condition whatever to the gift. 

JoEir WxALB, the eminent publisher of works on Architeotnre and Civil 
Engineering. Some remarkable *' Statistical Notices of Works on the 
Fine and tne Constructive Arts," circulated by Mr. Weale, show, tiiat 
while his career had been a struggle, it was also a labour of love, and so 
had brought its delights. He h^ expended at his own risk in p«b< 
lications 209,6022., and at the risk of authors, 29,6952. On his admirable 
** Rudimentary Series " alone he had risked about 60,0002. This, as we 
have heard from his lips more than once, proved a very BuooesBfal 
venture. — Builder, 

"Dr. Thohas Stswabx Tbaill, Professor of Medical Jurisprudence in Sdin* 
burgh. He possessed a scientific knowledgeoonnected with his professumsl 
duties, and a fireneral knowledge connected with his editorial duties, not 
often equallediu their extent and profundity. The uniform exoellenoe of 
the recently published edition of the XlneycUmcedia Britanmoa may be, in 
great part, aacribed to Dr. Traill, who, as the editor of that important 
woVk, went oarefuUj] through evei^ single article, and furnished above 
four hundred from his own Tpea.—Athenauiu. 

Jaxbs Walkbb, C.E., one of the oldest members of the profeerion, fasving 
been in active practice as an engineer for upwards of sixty ^ears. He was 
also one of the earliest membOTS of the institution of Civil Siurlneen, 
having joined it in the year 1823, and, after the death of Mr. Tdfiicdt 
became its President for eleven years. Mr. Walker's name was asso- 
ciated with many of the greatest hydraulic works in England and Scotland, 
including lighthouses, harbours, bridges, embankments, and drainage. 
His opinion was much valued by the Elder Brethren of the Trinity House, 
by the Lords of the Admiralty, and by the Corporation of the Cifrr of 
London, and it must not be forgotten, especially at the present moment, 
that twenty years ago he laid down lines for embanking each side of the 
River Thames, which have never been improved. Mr. Walker left at Ur. 
Surges' disposal the twenty-five remaimng copies of Telford's LU'e and 
Works, as well as the copyright and the copper-plates, which Mr. Burges 
has in the most handsome and liberal manner presented to the Institution 
of Civil Engineers. — Address qf Mr, John B. M* Clean, Vice-Pre$ideiUx 
Mr. Walker bequeathed to the Royal Institution the acUnirable Bust in 
marble of Professor Faraday, — Noble, sculptor. 

Sib BBNJAHiir Collins Bbodib, bart., the distinguished Surgeon, and the 
first surgeon elected to the President's Chair of the Royal Society. From 
his own College he received all the honours that institution has in its 
power to bestow on those members who have upheld the honour, dignity, 
and welfare of the profession, having been elected professor, a mem- 
ber of Council, of the court of examiners, Hunterian orator, and. 
finally, in 1844, president. Sir Benjamin Brodie had contributed 
largely to the advancement of medical and chirurgical k&owledge, 
and was a member of most of the learned and scientific societies, 
both at home and abroad. In modem times it is not possible, 
perhaps, to name any one who has more powerfully contributed to 
the improvement of medical science in any of its branches, or who has 
more assiduously exerted himself to acq^uire scientific and professional 
information, and ungrudgingly to dissemmate that knowledge, than this 
iUustrious surgeon. Certainly, no member of the profession nad reached 
so high a position, or maintained that distinction ior so long a period, as 
the late President of the Royal Society. [A Portrait of tiir Bei^amin 
Brodie, with a Memoir, appeatedtmt\ift Ycar-Boofc ofFaots^ 1859.] 
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Absorbing Power of the Human Skin, 

189. 
Academy of Sciences, Paris, Prize 

questions of, 128. 
Aeolimatization Dinner, 226. 
Ailanthus Silkworm, 239. 
Air and Water, Properties of, 138. 
Air-Pump, CJompresaing, 67. 
Allotrraio States of Oxygen, 185. 
Alps, Conformation of the, 129. 
Aqra, Tunnelling the, 78. 
AluTnininm, on, 192. 
Aluminium AUoys, 45. 
Aluminium Wire, 46, 
Animalcules, Importance of, 237. 
Antiquity of Man, 262. 
Antoscme, on, 191. 
Arehmopieryx LUkographiech 260, 261. 
Arctic Plants, Distribution of, 241. 
Armstrong's Gun, 26. 
Arsenic a^ Secret Poisoning, 207. 
Arsenic, Test for, 207. 
Arsenical Paper-Hangings, 207. 
Arsenious Acid, 206. 
Art in Copper, 42. 
Artificial Stones, 94. 
Artesian Wells, 70, 112. 
ArtilleiT, New System of, 31. 
Atmospiter^ the Earth's. 134. 
Atmosphere, Pressure of the, 134. 
Atmo^ere in relation to Astaronomy, 

133. 
Atmospheric Befiraotion, 133. 
Atmospherical Temperature, 135. 
Attraction and Adhesion, 162. 
Australian Plants, New, 242. 
August, Meteors in, 274. 
Aye-Aye, the, 230. 
Astronomer Boyal, Beport of, 268. 
Balloon Ascents, Mr. Glaisher's, 

148—147. 
Balloon Committee, Report of, 147. 
BaUoon Narigation, 142. 
Bank-note Engraving and Printing, 

96. 
Bank-note Splitting, 161. 
Bark and Quinine, 246. 
Barometer, Aneroid, 140. 
Barometer, Howson's, 278. 
Barometer, Measuring Height8by,268. 
Barometer, "New, 140, 
Beaob, Baiaed, 261. 

Senzole, Aniline, Mauve. andMaRenta. 
202, * 



Biological Science, 221. 

Blacklriars Bridges, New* 74. 

Blue and Green Dyes, New, 205. 

Boat-lowerine Apparatus, 46. 

Breakwater, Portland, 69. 

Bridge, Lambeth Suspension, 72. 

Bridge at Twerton, New, 68. 

Bridge, Westminster, New, 71. 

Bridges, New, Blackfriars, 74. 

Bronse, Gold, for Statues, 97. 

Buffalo, the, 230. 

Calico-printing Machinery, 98. 

Calico-printing, Playfair on, 204. 

Cambnan, Huronian, and Laurentian 
Formations, 260. 

Camphor, Artificial, 212. 

Candleberry Myrtle, the, 245. 

Capillary Attraction, 166. 

Carbonic Acid as an Anssthetio, 186. 

Cavities, Pressure, in Topaa, Beryl, 
and Ddamond, 160. 

Cement for Booms, 96. 

Centrifugal Pumps, 114. 

Chemical Arts and Public Health, 
201. 

Chloride of Lime in Horticulture, 
248. 

Chloroform, on, 186. 

Climate, Ancient, of Egypt and Pales- 
tine, 279. 

Coal, Professor Smyth on, 266. 

Coal and LK)n of South Yorkshire, 
112. 

Goal, Labuan, 81. 

Coal-cutting Machine, 92. 

Coal-mine Accidents, 92. 

Coal-tar and Benzole, 81. 

Comet, Prof. Bosa's, 273. 

Cooling of the Earth, Secular, 148. 

Colours, New, 205. 

Colour-printing Machine, 98. 

Colouring for Confectionery, 206. 

Cooking Apparatus, 120—124. 

Copper, Art in, 42. 

Coral Bed, Disooverv of, 266. 

Cosmical Features of Terrestrial Mag- 
netism, 131. 

Cosmogonical Speculations, 149. 

Cotton, extended Culture of, 108. 

Cotton and Indaatrj^lcyL. 
\ Cotton, S>\x\)«\\t\j\AioT,\'^- 
\ Ctocod\\ea, T>T . Q!T«5 ovv^'iSl . 
\ Cubes, Sec,t\.oxiao^,^SsR>. ^ 

\ Cupola ^\ft^^,^«fi^«2ffi.^^^'^**** 



Carres, Oeometxical, 154. 

Oydoue Theorr of Storms, 141. 

Dftrwin on " Tlie Origin of Species/' 
222. 

Deaf and Domb, the, 221. 

Decimal System of Weights and Mea- 
sures, 127. 

Dew-bow seen on Mud, 139. 

Diamonds used for boring Bock, 92. 

Diprotodon, New, 264. 

Discs as Projectiles, 22. 

Disc Propeller, 48. 

Drop Apparatus, New, 213. 

Earth's Atmosphere, 184. 

Barth, Figure of the, 154. 

Earth, M^easurement of the, 154. 

Earth and Moon, the, 153. 

Barth, Secular Cooline of, 148. 

Earthquakes and Sugnetio Distur- 
bances, l30. 

Eggs, Sex of, *231. 

Eland, the, 229. 

Electric Bells, Patent, 176. 

Electric Conductivity, 173. 

Electric Curr^it, Induced, 173. 

Electric Current and Sea- Water, 175. 

Electric Hail, 178. 

Electric Light, the, 177. 

Electric Light for Mining, 177. 

Electric Spark Spectrum, 175. 

Electric Street-lighting, 177. 

Electric Telegraph, see Telegraph. 

Electricid Phenomena, New, 130. 

Electrical Besistance, 174. 

Electrical Tension, 172. 

Electricity firing a Cannon, 176. 

Electro-cheraicfu Beduction of the 
Metals, 192. 

Electro-motive Engine, Guy's, 171. 

Emery Wheels, Consolidated, 110. 

Engravings, Cleaning and Preserving, 
109. 

Eield Guns, Armstrong and Whit- 
worth, 28. 

File-making Machinery, American, 44. 

Fire, Prevention of, 87. 

Fires, London, 88, 89. 

Fires in the Metropolis in 1862, 13. 

Fish, Singing, 232. 

Fisheries, Freedom of, 235. 

Flax, New Zealand, 101. 

Flint Implements in theDrift, 258,259. 

Fog, Distribution of, 136. 

Food, its Destination and Uses, 209. 

Foot-prints in the Isle of Wight, 265. 

Foraminifera, the, 2G6. 

Forts, Iron, 23. 

Fossil Human Bemains, 202. 

Fossil BeptUe, New, 260, 261. 

Fossil Tortoise, 264. 

Fossils, American, 265. 
FoaDtainain Trafalgar-square, 76. 
J^zmiiofer Lines in the Solar bpec- 

trum, 165, 



Freezing of Saline Solutioas, 188. 

Fuel for Iron-plated Ships, 85. 

GMvanometer Needles aqjusted, \S» 

Gas, Coal, Igniting Power of; 83. 

Gas, Compressed, for Burometzic p1i^ 
poses, 140. 

Gas Glass-house Furnaces, 88. 

Gkts-lights in Bailway Trains, 85. 

Gas-lighting Steam-boats, 86. 

Gas-lighting the Citr of London, IS. 

Gasometers and Tanks, Gye's, 85. 

Gas-pipes, Copper, Explosion o^ 81 

Gas supplied to the City, 84. 

Geology of Hunstanton CSiff, 264. 

G«ology of India, 250. 

Geology of ShropsMre, 250. 

Glaisher, Mr., his Scientifio BaUom 
Ascents, 143—147. 

Glass, Pompeian, Analjrsis of, 191. 

Glass Boofe, Waterproof, 91. 

Glass, Soluble, 91. 

Gold-fields of H ova Scotia, 257. 

Gold Quartz, Crushing, 258. 

GoriUaandMan,226. 

Gun, Armstrong, 25, 29. 

Gun, the.Hor8^,29. 

Gun, Whitworth, 27, 28. 

Gun-metsl, New, 41. 

Gunnery Experiments, Anstrian, 82. 

Gunpowder fired in Yaeno, 158. 

Gunpowder, New, 31. 

Gunpowder Superseded, 31. 

Gutta Percha insulation, 180. 

Hailstones, 279. 

Hardening Machine, Jones's, 40. 

Heat, Baaiant, 157. 

Heat, Solar and Terrestrial, 156. 

Heating Apparatus, 120 — 124. 

Heating Earth for Tropical Plants, 247. 

Heliotypography, on, 269. 

Huntenan Museum, the, 222. 

Hyena-den, Wokey-hole, 263. 

Hydraulic Power at the Liverpool 
Docks, 46. 

Igneous Bocks Microsoopioaify exa- 
mined, 256. 

Illoopay Plant, the, 242. 

India, Geological Survey of, 250. 

Institution of Civil Engineers' Pre- 
miums, 11. 

Iodide of Lithium, 189. 

Iron, Changes in, 37. 

Iron formed by Animalcules, 150. 

Iron Forts, 23. 

Iron Nails, Malleable, 43. 

Iron and Steel, Hardening, 38. 

Iron Street Paving, 41. 

Iron-clad Navies, 32. 

Iron, What is it ? 36. 

Japanese Plants, 244. 

3\xte, & %\:dt%titute for Cotton, 107. 
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Lainbetli Saspension Bridge, 72. 
Landslip at Lyme Begis, 254. 
IiaiTDgosoope, the, 168. 
Idght, i:'ropagation of, 162. 
Lighting Theatres, New System of, 86. 
Lime-light, the, 187. 
Liquids in the Spheroidal State, 155. 
Locomotive Battery, Smith's, 54. 
London Basin, the, 252. 
Looking-glass Silvering, to repair, 97. 
Magnet and Electric Discharge, 170. 
Magnetism of Iron Ships, 132. 
Magnetic Phenomena in Bussia, 131. 
Magneto-electric Machines, New, 170. 
Man, Antiquity of, 262. 
Man and the Gorilla, 226. 
Manufactures, Paris, 16. 
Manures on Grass Lands, 198. 
Map-engraving, New Mode of, 99. 
Maretzo, Patent, 111. 
Marine Boiler, New, 50. 
Marshland Dduge, tiie, 63. 
Mauve and Magenta, 202. 
Meat8,NewProce8sforPreserTing,108. 
Metals, New, 256. 
Metallurgy, Peat in, 117. . 
Meteor, Magnificent, 276. 
Meteors in August, 274. 
Meteorological Telegraphy, 179. 
Meteorological Department, Beport of 

the, 278. 
Meteorological Sunmiaxy of 1862, 280, 

281. 
Metropolitan Main Drainage, 76. 
Microscopes in the International 

Exhibition, 166. 
Middle Level Slnice, 64. 
Milk, Analysis of; 209. 
Mineral Paste, New, 41. 
Monsoons, 276. 

Moon, Mr. Lasseil on the, 269. 
Morphine in Opium, 211. 
Mortising Machine, New, 93. 
Nails, Malleable Iron, 43. 
Nail-making Machinery, 44. 
Navies, Iron-clad, 32. 
Nebulffi, the Earl Bosse on, 271. 
New Zealand Fhix, 101. 
Nile Mud, Analysis of, 255. 
Nitrification, on, 185. 
Oils, American Earth, 80, 197. 
Oil in Olives, formation of, 212. 
Oils and Besins frbm Yietoria, 196. 
Optical Instrument, New, 168. 
Orchids, Seeds prodUiced oy, 242. 
Oxygen, preparation of, 186. 
Oysters, Culiivation o^ 235. 
Ozone exhaled by Plants, 188. 
Pencil-making by Machinery, 92. 
Painting, Industrial, 97. 
Paper, Asbestos, 101. 
Taper in J&ptak, 100. 
Paper, New Material for, 103, 
^luramn, or Coal OUa, 197. 
Pans Manafacturea, 13. 
Paris Permanent Exhibition, 15. 



Patents for Inventions, 12. 

Peat, Manufactures from, 196. 

Peat in Metallurgy, 117. 

Pepsine, On, 201. 

Petroleum, 255. 

Petroleum, Origin of, 79. 

Phlorydzine, 190. 

Phosphorescence of Pork, 195. 

Phosphorus, Luminosity of, 193. 

Photography and Wood-engraving, 217, 

Photography and Carbon-printinif,216. 

Photo-electric Lamp, 178. 

Photo-lithography, 216. 

Pboto-zincography, 216. 

Planet, Intra-Mercurial, 272. 

Planets, New, 271. 

Plummet, Deflection of, 153.* 

Pneumatic Dispatch, the, 59. 

Poisoning, Secret, 219. 

Pomegranate-tree, the, 243. 

Portland Breakwater, 69. 

Preservation of Wood and Iron, 90, 

Projectiles, on, 18. 

Projectiles, Improved, 23. 

Projectiles, Mechanical Properties of, 
17. 

Projectiles, Long and Short, 23. 

Pythoness, Incubation of, 224. 

Queen Bee, the^ 232. 

Kadiation, Nocturnal, 136, 

Bailway across the Pyrenees, 66. 

Bailway, Horse, in Svritzerland, 66, 

Bailway Iron Bridge for India, 66. 

Bailway Merimac, 54. 

Bailway Propeller, New, 55. 

Bailway System, Girard's New, 55. 

Bailway, the Metropolitan Sub- 
terranean, 9. 

Bailway Travelling, and Working 
Expenses, 115. 

Bainbow supernumerary Bows, 139. 

Baindrops, Artificial, 139. 

Kattlesnake Bite, Cure for, 212. 

Bavages in Creosoted Timber, 198. 

Beapmg-machiue, M'Ck>rmick's New. 
59. 

Beclamation of Land from the Sea. 
113. 

Beflecting Plate of Glass, 163. 

Begelation of Snow-granules, 137. 

Boad-makine;, Improved, 60. 

Bosa's, Prot., Comet, 273. 

Boyal Society, Beport of, 126. 

Bubidium and Cesium, 151. 

Bussell, Scott, his Target Experi- 
ments, 30. 

Bust, Prevention of, 40. 

Safety-valves of Steam-boilers, 50. 

Sahnon Fisheries of 1862, 234. 

Salmon and the H<>rring, 233. 

Socage o^^o^rE»,«S^. 
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8«wer, Northern Outfall Metropo- 

UtMi, 76. 
Sewer Ventilation And Deodoruation, 

62. 
Sheep, Merino, 229. 
Sheep, New, 228. 
Shipg, Coles's Cupola, 34. 
Ships' Propellers, Protection of, 47. 
Ships' Rudders. 47. 
Ships, Ventilation of, 48. 
Ship-boilding, New Principle of, 45. 
Shoeburyness Experiments, 24 — ^28. 
Signals, Ships Steering, 46. 
SiUc Culture in Paris, 246. 
Silk, Dissolution of, 213. 
Silkworms, New, 238—240. 
Sinios, Companion of, 272. 
Small-pox, New Remedy for, 220. 
Snow-granules, Reeelation of, 137. 
Soap-bubbles, New Method of forming, 

166. 
Solar Camera, the, 162. 
Hound, Propagation of, 136. 
Species, Origin of, 222. 
Spectral Researches, various, 163— 

166. 
Sponges, collection of, 236. 
Spray Superheating Steam-engine, 49. 
Staimng Wood, 206. 
Stars, Changes among the, 269. 
Steamer, Firsts in English Waters, 61. 
Steam-hammers, Improved, 43. 
Steam Regenerator, 61. 
Steam-ship Flora, Double Screw, 63. 
Steam-ship Or«at Britain, Voyages 

of, 62. 
Steam-ship Oreai Ea$iem, 62. 
Steel, Bessemer, 39. 
Steel, Cast, in France, 193. 
Steel, Manufacture of, 38. 
Steel Pens in France, 39. 
Steel, Sheffield and Ejmpj^'s, 125. 
Stone, Decav and Prevention of, 200. 
Stones, Artificial, 94. 
Stones, Disintegration of, 141. 
Stone-cutting by Machinery, 93. 
Strychnine, Antidote for, 206. 
Sulphate of Copper preserving Wood, 

90. 
Sun, Autographs of the, 161. 
Sun, Surface of the, 160. 
Sunshine on the Torrid Zone, 161. 
Surface, Variations of, 249. 
Tallow-tree in Algeria, '243. 
Tank Locomotive, New, 55. 
Target Experiments, Scott Russell's, 

30. 



Teakwood, Singular Deposit in, MS. 
Telegraph, Atlantic, 182. 
Tel^raph Cable, Deep Sea, 181. 
Telegn^h Feat, Qreat, 181. 
Telegraph to India, 182. 
Telegraphic Instrument. New, 180L 
Telescope, Great American, 167. 
Telescope, New, 167. 
Telescopes, Improvements in, 167. 
Temperatures, New Regulator Ibr, 

Thallium, Properties of, 151. 

Thames Embankment, the, 67. 

Thermic Properties of Water and 
Steam, 159. 

Thermo-electric Currents, 172. 

Thermometer, Animal-Heat^ 168. 

Tobacco-smolnng, Dr. Smith on, 219. 

Tools, to prevent from rusting, 93. 

Traction Engine Experiment, Re- 
markable, 38. 

Traction Engine, Giles's New, 67. 

Trafalgar-square Fountains, 76. 

Trees, Diseased, 200. 

Typhoon at Canton, 277. 

Utili«ation of the Tides, 60. 

Utilization of Waste Heat, 81. 

Vegetable Physiology, 241. 

Velocities and Ranges, Initial, 22. 

Ventilating Apparatus, 120, 124. 

Ventilating Fans, 79. 

Vertebrate Animal, Minute, 231. 

Vesuvius, late Eruption of, 267. 

Voltaic Arc, the, 169. 

Warrior, Armour-plated Ship, 83. 

Water, Colour of, 213. 

Water, Congelation of, 214. 

Water, Lead in, 214. 

Water, Purification of, 214. 

Water, Sea, Researches on, 215. 

Water-gas, Illuminating, 186. 

Waves, Form and Motion o^ 128. 

Wax-tree of Japan, 246. 

Well-sinking and Boring, 70. 

Wens, Cure of, 220. 

Westminster Bridge, New, 71. 

Whitworth Guns, 26. 

Wind, Direction of the, 276. 

Wine, Chemistry of, 210. 

Wines, Red, Gallic Acid in, 210. 

Wood, Preservation of, 90. 

Wood-rotting, to Prevent, 90. 

Zodiacal Light and Shooting Stars, 
274. 

Zodiacal Light in Mexico, 275. 

Zoological Society's Report, 223. 

Zostera Marina, 105. 



THE E.^Ii, 



^libmisctnents. 



CHUBB &i SON. 

For perfection of workmanship and constmotion of 
Locks, also for the manufactare of Iron Safes." 

PRIZE M^EDAJLi ^^W^ARDED, 

InUmattonal lEy^tiMian, 1862. 



CHUBB'S PATENT DETECTOR LOCKS. 

The most secure from pick-locks and ftkLse keys, are strong, simple, and darable, 

id made of all sizes and for every purpose to which a look can be applied. 

Cash, Deed, and Paper Boxes of all sizes, Trarelling Bags, Letter Bags, Writing 

oxes, and Desks, all with the Dbtxgtos Locks. 

It will he observed that no locks or safes of inferior qnalii^ are made by Chubb 

id Son. The whole of theur locks and safes sold to the pubUo at large are enotly 

le same in security and exceUenoe of workmanslup as those supplied to her M^eabr, 

le Government offices, the Bank of England, Stock Exchange, and other pnbfio 

tablishmenta* 




CHUBB'S PATENT FIREPROOF SAFES 



flbrd the greatest security from fire or bur^^ars. They are oonstmoted in the best 
lanner of strong wrought iron, and lined with the best-known flre-rensting and non- 

nposition. 

recall secured by Chvbb's Fjltkst DBiLL-PBiynm 

CUNPOWDER-PROOF LOCKS. 



xnduoting composition. 

The doors are^all secured by Chvbb's Fjltkst DBiLL-PBiYnrmn, and their 

■tent 



ULUSTEATED PHICE LIST GEATIS AND POST FBEE. 



CHUBB & &0^, 
JVb. ^7, 8t PAUL'S CHURCH."^ £^^T>,"LQ^^^^ N 
Lord Street, JLiverpool ; 16, Market ^tro^ lL»'«2fts«N«t^ ^ 
fiorseiey FieidB, WoVvecViWEa^^ 



irrS FiTEIT CLOCKS WITH ILtUniHATQ) SAIDS. 



II 

:§ -2 

si 



8 
£* - 

S .2 

s.s 



5 fe 

e _ 



(O 

5 H 



WATCHES 
FREE& 



PER 
POSL 






-V BENNETTS^ 
sMODELWATCHs 
.65,CIJEAPSIDE. 

■^ LONDON ^ 



SILVEI 



"COLD 



5GlJJNEA&^^Hfi^^n2 GUINEAS 




IK THE GBEAT EXHIBITION, Ko. 3225, CLASS XV. 

w^aetwrw to ike Admiralty, the Ordnanoe, the Boyal Obeervatory, and the Queen, 

r "Watcli in ttie latest Style, and most carefully Flnlilied. 



Cases flad JHwellBd. 



ENTLEMEN'3. 

:aJ confltructioii, enamel 

holes jewtUed,,., 

:Q\d dial and struug- 



tiupenoT Landoji-made 
Lever, jeweUfld ,..„,... 

LADIES'. 



Fcrer (Gcncvft) .,.., 



Qralitr, 



C 
6 

1&) 



SHvat Cnsct Mid JewcUed. 



GENTLEMEiTB. 

nonzdhtal eonfltmniicm, nomid 
and $«mceable **,.h 

BnpcHor h^et (Gfinera), 10 
jewels „„. 

Bunnett'fl Laadoo-m*^ Lcthm 

LADIES'. 

HonzonUl flotifttTHi^tion, neat 
told flat, baautlfidlj-engraytMi 
eaeeft ^.. *^ ...„-»*..,... 

Supeirfor GencTa LcTer >,.,*.... 

Mipi^nf tUcffr fiiala, lOt. BJ. t^ra. 

Soull LoDdoQ-made Levers ... 



Qoallty, 




St. 



[EDICAL MBN, DEAD SECONDS ; GOLD, 20 Gs. ; SILVER, 12 Gs. 

►r Lever with Chronometer Balance. Bennett's Pocket Chronometer. 
Gold, 27, 28, and 19 Gs. Gold, 50 Ga. ; SUver, 40 G$. 

(Y WATOH SKILVULLY ZXAMIim), TZIOID, AlTD ITS PXBVOSXUf CB GUABAVXSBD. 



Post Office Orders, payable as xmdei, in\lTfe<iftY»fe\«WKft\.«M«sBSksssu 
And city OBSERV ATOBTX , ^*!i,00^33:S^^^^* 



BEWARE 
OF -J 
SPURIOUS 



PIRATICAL 
IMITATIONS 



D^J.COLLIS BROWNE'S 

CHLORODYNE 



THE ORIGINAL AND ONLY RECIPE 

JE^n* preparing this Marvellous Semedy was confided by 

DR. BROWNE (M.aC.B.L., Ex-Army Medical Staff), 

THE BOLE CfYINTOB AVD DI800VEBEB, TO 

J. T. DAVENFOBT, PHABMAQEUTIST, 

88, GREAT RUSSELL STREET, BLOOMSBURT SQUARE, LONDON. 



Ohlorodyne is most extraordinarily curative in Consumption, CouglUk 
Asthma, Croup, Bronchitis, NeunJgia, Head Aches, Hysteria, Ditf- 
rhcBa, and Diphtheria. To Families, Invalids, and Travellers it is 
indispensable, and medu;al authority pronounces it invaluable. 

From W. Versalliub Pbttigbew, M.D. — ** I have no hesitation in 
stating that I have never met with any Medicine so efficacious as an 
anti-spasmodic and sedative. I have used it in Consumption, Asthma^ 
Diarrhcea, and other diseases, and am most perfectly satisfied with tb« 
results." 

Prom Dr. McMillan, of New Galway, Scotland— "I consider it the 
most valuable Medicine known." 

G. Hatward, Esq., Surgeon, Stow- on-ye- Wold — " I am now using 
Dr. J. CoUis Browne*s Chlorodyne with marvellous good effects in 
allaying inveterate sickness in pregnancy.'* 

Dr. M'Grigob Cboft, late Army Staff, says—" It is a most valuable 
Medicine." 

Dr. Gibbon, Army Medical Sta£^ Calcutta— '* Two doses complete 
cured me of diarrhcea.*' 

From C. V. Ridout, Esq., Surgeon, Egham— " As an astringent in 
severe diarrhoea and an anti-spasmodic in cholio, with cramps in tbe 
abdomen, the relief is instantaneous. As a sedative in Neuralgia and 
Tic Doloreux its effects were very remarkable. In Uterine affections I 
have found it extremely valuable." 

Sold only in BoUVea ut 2a. 9d. and 4s. 6d. 



Always €uk for Dr. Brvwnd s CWorod'aue, ojwA tee Ox* •wKirdA wwHX^ 
Ooverameia Stanvp. 



THE ENGLISH CYCLOPM)IA. 

Conducted by CEAELES KNIGHT. 

The English Ctolopjsdia is published in Foub Bivisioirs, MkA 
DivUion being compleU in iXtdf and gold sepcuraidjf. 



THE GTGLOFiEDIA OF GEOGRAPHY. 

.Fbttr VolumUt priee 21. 2t., or bound in 2 VoU., ka^-moroeoo, 21. 10«. 

This Cyclopedia embraces the Physical Features of ererj ooontry, the Statistioi 
of its department, and its Cities and Marts of Commerce; as well as recording its 
history to the most recent period. 



THE GYGLOPiEDIA OF BIOGRAPHY. 

Six VoUtmen, price 32., or bound in 3 Volt., haif-moroecOy 32. 12«. 
The Cyclopaedia of Bioi^raphy may, without presumption, be stated to be the most 
complete Biographical Dictionary extant; unequalled in any language for the uni- 
Tcrsality of its range, its flilness without verbosity, its accuracy, ana its complete- 
ness to the present time. It possesses the new and important feature of giving 
notices of living persons, English and foreign, of contemporary celebrity. No work 
of a similar nature approaches the English Cydopssdia oi Biography in dieapness. 



THE GYGLOP.Sn)IA OF NATURAL 
HISTORY. 

In Four VolumeUt price 21. 2$., or bound in 2 Volt., half-morocco, 21. 10«. 
The Cyclopaedia of Natural History includes the contributions of the most eminent 
Naturalists. In Botant, those bv Dr. Lankester, Dr. Lindley, and Dr. Boyle ; in 
Geology, those of Sir Henry de fa Beche, Mr. Homer, and Professor Phillips; in 
MiirssALOGT, those of Mr. R. Phillips and Professor W. Turner ; in Zoology, those 
of Mr. Broderip, Professor Forbes, Mr. Ogilby, and Mr. Waterhouse ; in Compaka- 
Tivx Air ATOMY and Physiology, those of Mr. Day, Professor Paget, and Dr. South- 
wood Smith. 

THE GYGLOPiEBIA OF ARTS AND 
SGIENGES. 

Eight Volumet, price U. 16«., or bound in 4 Vols., ha^-moroeeo, 61. 12*. 

The Cyclopaedia of Arts and Sciences, embracing as it does all subjects not belong- 
ing to either of the above Divisions, is necessarily the most important and compre- 
hensive. The following List mentions the principal subjects comprised in it : — 



Mathematics and Astronomy. 
Phvsical Sciences ; Optics ; Acoustics ; 

Dynamics; Electricity; Magnetism; 

Meteorology. 
Chemistry. 

Navigation and Military Sciences. 
Materia Medica ; Medicine ; Surgery. 
Architecture j Civil Engineering. 



Manufactures and Machinery. 

Painting; Sculpture; Antiquities. 

Engraving ; Music, &c. 

Bural Economy. 

Philology ; Mental Philosophy. 

Government and Political Economy. 

Law and Jurisprudence. 



Also, in 1 Vol. 4to, uniform with the Work, price 6$. cloth, or 9«. half-bound, morocco. 

A SYNOPTICAL ISliEX. T^ T^tS FOUR 



bt ROYAL |& fk ^ COMMAND. 




METALLIC ^^€^§f^^ PSN MAEEB 
TO THE ^Si^i?S5» QUEEN. 



JOSEPH OILLOTT 

speotfhllj inrites the attention of the Pablio to the following ITnmberB of hit 

PATENT METALLIC PENS, 

hich, for QUALITY OF MATERIAL, EASY ACTION, and 6BEAT DUBA- 
BILIT Y, will ensure oniTersal preferenoe. 



FOB LADIES' USE 

For fine neat writing, especially on thick and highly-finished papers. 
Nos. 1, 173, 303, 604. In ExTBi.-*nrB Ponrxs. 

FOB GENERAL USE 

Nos. 2, 164, 166, 168, 604. In Fikb Ponrrs. 

FOB BOLB FBEE WBITINa 

No8. 3, 164, 166, 168, 604. In Mbsiux Ponrxs. 

FOB GENTLEMEN'S USE 

FOB LABGE, FBEE, BOLD WBITmG. 

The Black Swan Quill, Large Barrel Pen, No. 808. 
The Patent Magnum Bonum, No. 263. In Mxdxux and Bboad Ponrxs. 

FOB GENEBAL WETTING 

No. 263. In Exxbi-vibb and Fnrs Ponrxs. No. 810. New Bank Pen. 
Vo. 262. In Fura Ponrxs ; Small BarreL No. 840. The Autograph Pen. 

FOB COKMEBCIAL PUBPOSES 

The celebrated Three-hole Correspondence Pen, No. 383. 
., Four-hole „ „ No. 203. 

The Public Pen, No. 292. 

,, ,, With Bead, No. 404. 

Small Barrel Pens, fine and free, Noe. 302, 406, 603. 



O BE HAD OF EVERY RESPECTABLE STATIONER IN THE WORLD. 



WHOLESALE AND TOB XXPOBTATION— 
IX XBB 

VatH^adory, Victoria TTofie, GroJuim Slrtet, Oflvd. o*.^^>'S««^t^% 
Birmingham ; 91, /ohfli Strtrt^ N«« ICw^t ; 

^LZAX DAWS, «t th* iMAoft Ik«B«^ Wl, %t»«fiK««»'^'^» 



CHANGEABLE KEY BANK LOCK. 

Price £10 and upwards. 

HOBBS' 
PATENT PROTECTOR LOCKS. 

8s. and upwards. 



HOBBS' 
MACHINE-MADE LEVER LOCKS. 

28. and upwards. 

1 

FOB •• EXCELLENCE OF WORKMANSHIP IN LOCKS AND SAFES." 




HOBBS' MaolLine-made Two Bolt MoT' 
tiflOf with Patent Frictionlesa Follower. 
Price Sa. 



TTie Machine-made Locks are adapted for every ptbrpose for which 
Locks are required, at prices that defy competition, 

Xay be liad of all respectable Ironmongers in Town and Country. 



Illustrated Lists of Locks, Lron Safes, and DoorSi 
Cash Boxes, &c., seii\.itei^ ou^Y^^^^^'^'^ 

HOBB^ &: CO,, 

76, OHEAPSID^,!^^^^^'^^* 



A LIST 

OF 

POPULAE WORKS 



PQBLISHBD BY 



LOCKWOOD & CO. 

7 STATIONBES'-HALL OOUBT, LONBOJT. Att 



The Boy's Own Book : A Complete Encydopodia of all 

the Diversions, Athletic, Soientiflo, and Recreative, of Boyhood and 
Youth. With many Hundred Woodcuts, and Ten Vignette Titles, 
beautifully printed in Grold. New Edition.'greatly enuurged and im- 
proved, price 8s. 6d. handsomely bound in cloth. 
N.B.— Thii is the original and genuine * Boy'i Own Book,' formerlT pnbllihed by 



Mr. Bogue, and more recently by Meran. Kent and Co. Care ihould be taken, in 
ordering the alrave, to give the name of either the former or present pablish«rt,.other- 
wise tome inferior book, with a nearly similar title, may be supplied. 

The Little Boy's Own Book of Sports and Pastimes. 

With numerous Engravings. Abridged fh>m the above. ISmo. price 
Ss. 6d. cloth, 

'Many Happy Betnms of the Bay!' A Birthday 

BooL By Ghablbs and Maby Gowdeit Glabkb. Authors of * The 
Goncordanoe to Shakespeare,' &o. Beautifully illustrated by the 
Brothers Daladel. Small post 8vo. price 6s. clotn elegant, gilt edges. 

* Sinpe the renowned volumes of ** Feter Farley," we know of no book more likely 
to become popular among the young. '—Ckitic. 

* It will be as acceptable to ue young as ** Sandford and Merton" was wont to be 
half a oentuiy since. The authors will henceforth share the aflfections of the young 
with Hans Andersen, Feter Parley, and the Brothers Grimm.'— Fltiiovth Jodkhal. 

* Sure to be a favourite with the bovs.*— Lbadbk. 

* The best book that can be found for a birthday present.*— Covkt JoxntirAT^ 
*An unobjectionable child's book is the rarest of all books. •*Many Happy 

Returns of the Day " is not only this, but may rely, without shrinking, upon its 
positive excellencies for a long and deserved popularity.'— Wkstxiitstxb Bxvibw. 

Victorian Enigmas ; being a Series of Enigmatical 

Acrostics on Historical, Biographical, Geographical, and Miscella- 

neous Subjects ; combining Amusement with Exercise in the 

Attainment of JCnowledge. Promoted and encouraged by Royal 

Example. By Ghablottb Eliza Gapbl. BK)yari6mo. cloth, 

elegantly printed, price 2s. 6d. 

il^ The idea for this entirely original style of Enigmas is taken firom one said to 

have been written by Her Majesty for the Royal children, which, with its Solution, 

is given. 

' A capital game, and one of the very best of those commendable mental exercises 
which test knowledge and stimulate study. To the Queen's loyal subjects it 
comes, moreover, additionally recommended by the hint in the title-page and the 
statement in the preface, that it is a game practised by Her Majesty and the Royal 
children, if, indeed, it were not invented by the Queen herself.'— Cbitic. 

* A good book for family circles in the long and dreary winter evenings, inasmuch 
as it will enable the young to pass them away both pleasantly and profitably.' 



Lockwood and CoJ's 



JOHN TIMBS'S POPULAB WORKS. 

* Anv one who readi and remembers Mr. Timbs'i eneyclopadic varieties shonld 
ever after be a good table talker, an excellent companion for children, a ** well- 
read person/' and a proficient lecturer ; for Mr. Timbs has stored up in this little 
volume C^ Things Not Oenerallv Sjiown"] more knowledge than is to be found 
in a himdred books that might be named.*— Athkkjbux. 

Things Not Generally Known Familiarly Explained. 

A Book for Old and Young. By John Timbb, F.8X First Series. 
Twenty-sixth Thousand. Tcap. 2s. 6d. cloth. 

* A remarkably pleasant and instructive little book ; a book as ftill of information 
as a pomegranate is full of seed.* — Punch. 

* A very amusing miscellany.*— Or ntlkmait's Maoazivk. 

* And^ instriicUve as it is amusing.*— Notks Ajn> Qubsibb. 

Things Not Generally Known Familiarly Explained. 

By John TncBS, F.S JL Second Series. Tenth Thousand. Fci^. 
2s. 6d. cloth. Contents ^-Old English Manners, Ceremonies, and 
Customs: Meals and Housewifery; Herbs and Fruit; Punch and 
Judy, Ola Plays, Pageants, and M!usic ; Laws, Legal Customs, Pri- 
vileges, and Dignities ; Money, Weights, and Measures ; Home Pro- 
verbs, Sayings, and Phrases; Phenomena of Life and Death; Puneral 
Ceremonies ; A Chapter of Weather- Wisdom , Pictures, and the Care 
of them ; Domestic Science, &g. 
' The Second Series is quite as good as the first.*— €&iTia 

Curiosities of Science, Past and Present. By John 

Timbs, F.S. A. Pirst Series. Second Edition ('Things Not Generally 
Known* in Science.) Pcap. 2s. 6d. cloth. 

Curiosities of Science, Past and Present. By John 

Timbs, P.S.A. Second Series. (* Things Not Generally Known* in 
Science.) Pcap. 2s. 6d. cloth. 

* Marked by the tact, care, and usefulness which characterise all Mr. Timbs's 
books.'— NoTits AKD Qdkbibs. 

* " Curioflitiea of Suienoe " contains as ranch information in 850 pages as could 
otherwise be gleaned from reading elaborate treatises on physical phenomena, 
acoustics, optics, astronomy, geology, and palssontology, meteorology, nautical 
geography, magnetism, the electric telegraph, ftc.'— Mikino Jovrsal. 

Curiosities of History. A Book for Old and Young. 

('Things Not Geninrally Known* in History.) By JoHir Timbs, 
F.S.A. Tenth Thousand. Foap. 2s. 6d. cloth. 

This book is an extension of the design of its predecessor to * Things Not Gene- 
rally Known in History; ' or, where known, but imperfectly understood: as, in the 
salient points of history ; such historic incidents and classical quotations as are 
often employed by public writers; and the Popular Erron qfHi»tory^ in the section 
pf * Histurio Doubts.' By these means the work presents, in picturesque forms, 
many hundred Events and Incidents, Sayings and Origins, and noteworthy 
instances of Human Action. 

' We can conceive no more amusing book for the drawing-room, or one more 
useful for the school-zoom.'— Abt JoubnaIm 

Popular Errors Explained and Illustrated. Bj 

John Timbs, F.S.A. Sixth Thousand. Fcap. 2s. 6d. cloth. 

* We know of few better books for young persons; it is instructive, entertaining, 
and reliable. This book cannot but enhance t)ie author's repute for curious 
reDcarclt, and entertaining as well as instructive writing.'— Buildkb. 

' A work which ninety-nvne person* o\i\. o? evers ■VvmxAt^^-wqxA^ \aSiA ^^ ^hea* 
ever it came in theii way, and. wou\4sA.^a^%\Man.stttEi^'CcvVft%^T«TO,: 
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JOHN TIMBS'S POPTJLAB ^WOBKS-co»<t«te^. 
THE INTERNATIONAL EXHIBITION. 

The Industry, Science, and Art of the Age; or, 

the International Exhibition of 1862, Popularly Described from 
its Origin to its Close ; including Details of the JPrincipal Objects 
and Articles Exhibited. By John Timbs, P.S.A., Author of 
• Curiosities of Science/ Ac. In a closely-printed volume, pp. 362, 
price 6s. cloth elegant; illustrated with a fine Photograph from 
negatives specially retained for this work by the London Stereo- 
scopic Company. 

* A very timely, nseful, and interesting compendium and memento of the Exhibi- 
tion of 1862.'— BUILDKB. 

' Here is just as much preserved about the Exhibition as, when it has been swept 
away, any one would care to know.' — Mobniko Advertiser. 

* A rapid, concise, and careful examination of the contents of the great palace, 
pleasant for perusal and convenient for reference.'— Sckdat Times. 

' An excellent Aide-Memoire of the Exhibition, in eyery way worthy of the well- 
earned fame of the literary veteran Mr. John Timbs.'— Iukiko Jovbnal. 

School-days of Eminent Men. Containing Sketches 

of the Progress of Education in England, firom the reign of King 
Alfred to that of Queen Victoria; and School and College Lives of 
the most celebrated British Authors, Poets, and Philosophers; 
Inventors and Discoverers ; Divines, Heroes, Statesmen, and Xegis- 
lators. By John Times, F.S.A. Second Edition, entirely Revised 
and partly Re- written. With a Frontispiece by John Gilbert, 
13 Views of Public Schools, and 20 Portraits by Harvey. Fcap. 
6s. handsomely bound in cloth. 

fS^ Extensively naed, and specially adapted for a Prize-Book at Schools. 

'The idea is a happy one, and its execution equally so. It is a book to interest all 
boys, but more especially those of Westminster, Eton, Harrow, Rugby, and Win- 
chester ; for of these, as of many other schools of high repute, the accounts are full 
and interesting.'— Notes asv Quebies. 

Stories of Inventors and Discoverers in Science and 

Useful Arts. By John Times, P.S.A. Second Edition. "With 
numerous Illustrations. Pcap. 5s. cloth. 

'Another interesting and well-collected book, ranging from Archimedes and 
Roger Bacon to the Stephensons.'— Athem^um. 
' This last book is, we tliink, Mr. Timbs's best.'— Nationai- Magaziitb. 

* These stories by Mr. Timbs are as marvellous as the Arabian Nights' Entertain- 
ments, and are wrought into a volume of great interest and worth.* — Atlas. 

Painting PopularlyExplained, withHistorical Sketches 

of the Progress of the Art. By Thomas John GullIck, Painter, 
and John Timbs, F.S.A. With a Prontispiece and Vignette, in 
small 8vo. pp. 336, price 68. cloth. 

9S^ This work has been adopted as a Flize-Book in the Schools of Art at South 
Kensington . 

•We can heartily recommend this volume to all who are desirous of understanding 
what they admire in a good painting.'— Daily llsws. 

* This popular Manual of the Art of Fainting deserves very wide difFusion. 
Many young men and women will find in it valuable aid to tlieir efforts at self- 
education. Every school library ought to contain it/— Exahiker. 

Something for Everybody, siii^ %i ^^^^i^^*^^^ ^^'^ 

Year. By JoBur Timbs, P.8A.j>\i\.\iOT ol^ T^xt.^^^^*^ ^^5^^ 
Known/ Ac. With a ColouredTitVe, \>o«X. %^o. ^^^ ^^'^^ v^.-^^w^- 
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A SEBIES OF ELEGANT aiFT-BOOKS. 
Truths niustrated by Great Authors ; A Dictionaij 

of nearly Pour Thousand Aids to Eeflection, Quotations of Maxims, 
Meti4)hors, Counsels, Cautions, Proverbs, Aphorisms, &c. ftc. In 
Prose and Verse. Compiled nrom the Great Writers of all Ages 
and Countries. Eleventh Edition, fo^. 8vo. cloth, gilt edges, 
fi68 pp. 68. 

* The quoUttoni are perftet genu t fheir ideetlmi erlnoes wand Judgment and an 
excellent taite.*— Dispatch. 

* We accept the treaaore with profimnd gratitade-4t ahould find iti way to erery 
home.'— Era. 

* We know of no better book of iti kind.*— Szamihsb. 

The Philosophy of William Shakespeare; delineating, 

in Seven Hundred and Pifty Passages selected firom his Plays, the 
Multiform Phases of the Human Mind. With Index and References. 
Collated, Elucidated, and Alphabetically arranged, by the Editors 
of 'Truths Illustrated by Great Authors.' Second Edition, fcap. 
8vo. cloth, gilt edges, nearly 700 pages, with beautiful Vignette 
Title, price te. 
il^ A glance at thisvoliune will at once show ite inperlorHy to Dodd'a * Beautiea,* 
or any other volnme of Shakeapearian wlectionfl. 

Songs of the Soul during its Pilmmage Heaven- 
ward: beinjs a New Collection of Poetry, illustrative of the Power 
of the Christian Paith ; selected from the Works of the most emi- 
nent British, Foreign, and American Writers, Ancient and Modem, 
Original and Translated. By the Editors of ' Truths Illustrated by 
Great Authors,' &o. Second Edition, fcap. Svo. cloth, gilt edges, 
638 pages, with beautiful Frontispiece and Title, price 6s. 
il^ Thif elegant volnme will be appreciated by the admirers of * The Cliristian 

Year.* 

The Beauty of Holiness; or, The Practical Christian's 

Daily Companion : being a Collection of upwards of Two Thousand 

Reflective and Spiritual Passages, remarkable for their Sublimity, 

Beauty, and Practicability ; selected ftrom the Sacred Writings, and 

arranged in Eighty-two Sections, each comprising a different theme 

for meditation. By the Editors of ' Truths Illustrated by Great 

Authors.' Third Edition, fcap. 8vo. cloth, gilt edges, 636 pp., 68. 

* Every part of the Sacred Writings deaervei our deepest attention and research, 

but all, perhaps, may not be equally adapted to the purposes of meditation and 

reflection. Those, therefore, who are in the constant habit of consulting the Bible 

will not object to a selection of some of Its most sublime and impressire passages, 

arranged and classed ready at once to meet the eye.'— .Eztkact fbom Frutao. 



Events to be Bemembered in the History of England. 

Forming a Series of interesting Narratives, extracted from the Pages 
of Contemporary Chronicles or Modern Historians, of the most Re- 
markable Occurrences in each Reini ; with Reviews of the Manners, 
Domestic Habits , Amusements, Costumes, &c. &c., of the People, 
Chronological Table, &c. By Chables Selby. Twenty-nfth 
Edition, 12mo. fine paper, with Nine Beautiful Illustrations by 
Anelay, price 8s. 6d. cloth, elegant, gilt edges. 
iV.BL— A BcROOL Edition, without tba IiVuatva.tlQns« 2a. 6d. cloth. 
^ $ff* Great oare has been taken to rendei \.YA»VK>\.\LTLO>>\«cx^nitMX^«\A^cATcvck^\. 
fMMtidiout, by excluding everything tbsX <»^>^ ^'^K^ x^•^^^^w^ i^JSS^^^^ 
funiUeB, indby abetinlnoe ftom ail party apVcVt, aWVe Vcv ^\vx\^% *» vD.T^\\«i«v. 
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DELAMOTTE'S WORKS 

ON ILLUMINATION, ALPHABETS, &c. 

A Primer of the Art of lUmnination, for the use of 

Beginners, with a Rudimentary Treatise on the Art, Practical 
Directions for its Exercise, and numerous Examples taken from 
Uluminated MSS., and beautifully printed in gold and colours. By 
E. Delamotte. Small 4to. price 9s. cloth antique. 

* A handy book, beautifully illustrated ; the text of which it well written, and 

calculated to be useful The examples of ancient MSS. recommended to the 

student, which, with much good sense, the author chooses from collections accessible 
to all, are selected with judgment and knowledge, as well as taste.*— Athknj{cm. 

* Modestly called a Primer, this little book has a good title to be esteemed a 
manual and guide-book in the study and practice of the diflferent styles of letter- 
ing used by the artistic transcribers of past centuries. . . .An amateur may with this 
silent preceptor learn the wholie art and mystery of illumination.'— Spectator. 

' The volume is very beautifully got up, and we can heartily recommend it to the 
notice of those who wish to become proficient in the art.'— English CHuscHMAif. 

' We are able to recommend Mr. Delamotte's treatise. The letterpress is modestly 
but judiciously written ; and the illustrations, which are numerous and well chosen, 
are beautifully printed in gold and colours.'— Ecclbsiolooist. 

The Book of Ornamental Alphabets, Ancient and 

Mediaeval, from the Eighth Century, with Numerals. Including 
Gothic, Church-Text, lai^e and small ; German, Italian, Arabesque. 
Initials for Illumination, Monoj^rams, Crosses, &c., &c., for the use 
of Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithoin-aphers, Engravers, Carvers, 
&c &o. Collected and Engraved by P. Delamotte, and printed in 
Colours. Fourth Edition, royal 8vo. oblong, price 4s. clotn. 

* A well-known engraver and draughtsman has enrolled in this useful book the 
result of many years' study* and research. For those who insert enamelled sen- 
tences round gilded ehalices, who blazon shop legends over shop-doors, who letter 
church walls with pithy sentences from the Decalogue, this book will be useful. 
Mr. Delamotte's book was wanted.'— Atebk^sum. 

Examples of Modem Alphabets, Plain and Ornamen- 
tal. Including German, Old English, Saxon, Italic, Perspective. 
Greek, Hebrew, Coiupt Hand, Engrossing, Tuscan, Riband, Gothic, 
Rustic, and Arabesque, with several original Designs, and Numerals. 
Collected and Engraved by P. Delamotte, and printed in Colours. 
Royal 8vo. oblong, price 48. cloth. 

* To artists of all classes, but more especially to architects and engravers, tliis very 
handsome book will be invaluable. There is comprised in it every possible shape 
into which the letters of the alphabet and numerals can be formed, and the talent 
which has been expended in the conception of the various plain and ornamental 
letters is wonderful.* — Standard. 

Mediseval Alphabet and Initials for lUnminators. 

By P. G. Delamotte. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
Bbooks. Small 4to. 6s. cloth gilt. 

* A volume in which the letters of the alphabet come forth glorified in gilding and 
all the colours of the prism interwoven and intertwined and intermingled, some- 
times with a sort of rainbow arabesque. A poem emblazoned in these characters 
would be only comparable to one of those delicious love letters symbolised in a 
bunch of flowers well selected and cleverly arranged.'— Suk. 

The Embroiderer's Book of Design, containing Initials, 

Emblems, Cyphers, Monograms, OrnameTvt«ABcit^ct%»^^i^^w«^Qss»Si^ 
Devices, Mediaeval and Modem Alpfe&Xw^U wi^^^XNsycafciL ^^sSsSSssk^^. \ 
By F. Delamottb. Printed in CoVoxaa. 0\i\wi% wt»5^'^'«*^- '^•'^- 
in omameutal boards. 
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BOOKS "FOB, NimSEBY OB MATEBNAL 
TUITION. 

La Bagatelle : Intended to introduce Children of Five 
or Six Years old to some knowledge of the French Language. 
Bevised by Madame N. L. New and Cheaper Edition, much im- 

{>roved, and embellished with entirely new cuts. 18mo. bound and 
etterecU price 2s. 6d* 

* A well-known little book, Terised, improved, and adorned with eome Tery pretty 
new picture*. It it, indeed, French made very easy for very little children.^ 

Tax SCHOOI. AND THE TbACHIR. 

* A very nice book to be placed in the hands of children ; likely to command their 
attention by iti beautiftil embelUshmenti.'— Fapxbb vob ths Schoolhastxh. 

CMckseed without Chickweed : being very Easy and 

Entertaining Lessons for Little Children. A Book for every 
Mother. New Edition, with Frontispiece by Anelay, 12mo. cloth, is. 

Peter Parley's Book of Poetry. With mimerous En- 
gravings. New Edition, 16mo. cloth, Is. 6d. 

Cobwebs to Catch Flies: or, Dialogues and Short 
Sentences adapted for Children from Three to Eight Years of Age. 
With Woodcuts. New Edition, 12mo. cloth, 2s. ; or in Two Parts, 
Is. each. 

Pabt L For Children from Three to Five Tears of Age. 

Past II. For Children from Five to Eight Years of Age. 

CHEAP AND ENTEBTAININQ BOOKS 
FOB CHUiDBEN. 

The Story of the Three Bears. 17th Edition. With 

Illustrations, oblong, 6d. sewed. 

The Great Bear's Story; or, The Vizier and the 

Woodman. With Illustrations, oblong, 6d. sewed. 

An Hour at Bearwood ; or, The Wolf and the Seven 

Blids. With Illustrations, oblong, 6d. sewed. 

The Three Bears and their Stories ; being the above 

stories in 1 voL With numerous Illustrations, oblong, 2s. cloth, 
lettered. 

The Ugly Duck. By Hans Andersen. Versified ; 

and dedicated to the Readers of • The Three Bears.' Four Illustra- 
tions by Weigall, oblong, 6d. sewed. 

Little Sunshine: a Tale to be read to very Young 
Children. By the Author of * A Trap to Catch a Sunbeam.* In 
square 16mo. coloured borders, engraved Frontispiece and Vignette, 
fancy boards, price 2s. 

* Young people will read It vVih. vvldUy.'*— c:B,%\vnKK W\tk»m. 

* Just the thing to rivet the alteutioTL oi cYvWdjtwi: — %t miso^\> "tt.-KRsro^r . I 

* printed in the eumptuous manner iVvai c\A\Aren\»t^\«»v~' — 'a,isAM»p^'Q<2>\«MCT'Kvs.. \ 

* Ab plea^ng a child'a book as we TccoWect we\n4:-TJ\.xiioxi'tia.YL«.^K^s>. 
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WOEKS BY THE BEV. WM. HAEEISON, 
BECTOB OF BIBCH. 

The Tongue of Time ; or, The Language of a Chnrch 

Clock. By William Hajelsison, A.M. of Brazenose CJoUege, Ox- 
ford; Domestic Chaplain to H. B^ H. the Duke of Cambridge; 
B>ector of Birch, Essex. Sixth Edition, with beautiftd Frontispiece, 
fcp. 3s. cloth, gilt edges. 

The Shepherd and his Sheep; An Exposition of the 

Twenty-third Psalm. Second Edition, enlarged, fcp. 2s. 6d. cloth. 

Consecrated Thoughts; or, A Few Notes from a 

Christian Harp. Second Edition, corrected, fcp. 2s. 6d. cloth. 

Sermons on the Commandments; Preached in the 

Chapel of the Magdalen Hospital. Second Edition, fcp. 48. doth. 



Hours of Sadness; or. Instruction and Comfort for 

the Mourner : Consisting of a Selection of Devotional Meditations, 
Instructive and Consolatory Beflections, Letters, Prayers, Poetry, 
&c., from various Authors, suitable for the bereaved Christian. 
Second Edition, fcp. 4s. 6d. cloth. 



Sidney Grey ; a TaJe of School Life. By the Author 

of ' Mia and Charlie.' Second Edition, with Six beautiftd Illustra- 
tions. Pcap. 4s. 6d. cloth. 

Do you Give it Up ? A Collection of the most Amusing 
Conundrums, Biddies, &c., of the day. Pcap. price Is. cloth limp. 

The Instant Beckoner. Showing the Value of any 

Quantity of Goods, including Practional Paiis of a Pound Weight, 
at any price ftrom One Earthing to Twenty Shillings; with an 
Introduction, embracing Copious Notes of Coins, Weights, Mea< 
sures^ and other Commercial and Useful Information ; and an Ap- 
pendix, containing Tables of Interest, Salaries, Commission, Ac. 
24mo. Is. 6d. doth, or 28. strongly bound in leather. 
$gf^ Indiapensable to every honiekeeper. 

CHEAP AJn) POBTABLE LITEBATUBE. 
The Pocket English Classics. d2mo. neatly printed, 

in Dluminated Wrappers, price Sixpence each. 
The following are now ready ^- 



The Vicae op Wakefield. 
Goldsmith's Poetical Works. 
Falconeb's Shifwseck. 
Basselas. 

Steene'b Sentimental Jottbney. 
Locke on the UNDBSSTANDisa. 
Thomson's Seasons, 
Inchbald's Natube and Abt. 
'Bja>omtisld*b Farmer's Boy. 
Soott'b Lady of the Lakb. 



Colebidoe's Ancient Mabineb. 
Walton's Complete Angleb, 

Pabt I. 
Walton's Comflbtb Anglbb, 

Pabt II. 
Elizabeth': ob. The Exiles. 
Cowpeb's Task. 
Pope's BaakT K.Tsi>"ft\ikss£^Qi:«A?r». 



ScoTT'B Lay, \ Paxji^ a»T) NxBionaK^^*- 
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New Book hy one of the Contributors to * The Reason 
Why^ Series, and Assistant Editor of ^The Dic- 
tionary of Daily Wants^ 

Now ready, 1 voL crown 8to. pp. 884, Ss. «d. doth. 

The Historical Finger-Post: A Handy Book of 

TermskPhrases, Epithets, Gognomeiis, Allusioxis, &&, in oonnection 
with Universal History. By Bdwasd Shbltok, Assistant Editor 
of ' The Bictionary of Daily Wants,' Ac Ac 
f/g^ Thii book will be found to eoDtain nearly three thommd explanatory 
articles, some idea of the varied nature of which may be gathered from the follow- 
ing list of its sections: — 

Srotio V 1. Wars, Battles, Naval and Military Expeditions, ftc 9. Conspiracies, 
Plots, Revolts, Tumults, Riots, Insurrections, ftc 8. Factions, Political Parties, 
Secret Societies, Cliques, Coteries, fte. i. I^asties, Royal Houses, Noble and 
Illustrious Families, ftc 5. Empires. Territories, Dirisions, Forms of Government, 
fte. 6. Dignities, Titles, Officers of State and Honour, fte. 7. Treaties, Conven- 
tions, Leagues, Convocations, Councils, Deliberative Assemblies, ftc. 8. Religious 
Sects and Denominations, Ecclesiastical Orders, Divisions, ftc. 9. Philosophies, 
Systems, Doctrines, ftc. 10. Laws, Enactments, Codes, Constitutions, ftc. 11. 
Places, Provinces, Districts, Territories, fte. IS. Races, Peoples, Classes, Tribes, 
ftc. IS. Military Organisations. 14. Superstitions, Fables, Traditions, ftc. 15. 
Romance, Jjegend, Imaginary and Mysterious Personages. 16. Personal Epithets, 
Surnames, Distinguishing Titles, ftc. 17. National Epithets; Political, Classical, 
and Social Allusions. 18. Memorable Savings. Mottoes, Party Cries, National 
Songs, Hymns, ftc 19. Books of Faith, Records, Remarkable Publications, ftc 
20. Literature, Art, Science, Discoveries, Inventions, ftc 31. Insignia, Emblems, 
Orders of Knishthood, ftc 22. National Institutions, Customs, ttc 28. Objects of 
Curiosity, Interest, and Wonder. 24. Epochs, Anniversaries, Sports, ftc. 25. 
Prisons. Punishments, Penalties, Taxes, ftc. 26. Parliamentery Terms, Legal and 
Commercial Phrases, ftc. (Jiht tohoU rendered avaUcMe for inetant r^erenee fif 
the addition qf a copious Index.) 

Opinions qfthe Pre9$, 

* A handy little volume, which will supply the place of ** Haydn's Dictionary of 
Dates" to many persons who cannot afford that work. Moreover, it contains some 
things that Haydn's book does not.'— Booilsbllkr. 

* It is to the historical student and antiquarian what ** Enquire Within " is to the 
practical housewrife— not dispensing with stores of hard-acquired and well-digested 
knowledge, but giving that little aid which, in moments of hurry and business, is the 
true economiser of time.' — Yoluktbicr Sbrvice Gazbttk. 

' The idlest reader would find it convenient to have it within reach.' 

PuBLisHBRs' Circular. 

' Reallv a very useful work ; and, at the present day. when everybody is expected 
to be up m everything, as good a handy-book for cramming on the current subjects 
of conversation as any that we know. About 8000 subjects have all their place in 
this extraordinary collection, and although tersely given, the account of each is 
sufficient for ordinary purposes.'— Era. 

* A very desirable companion, as containing a variety of information, much of 
which could only be got by diligent inquiry and research. . . . Deserves a place as 
a book of reference on the shelves of the study or library.' 

Naval akd Military Gazbttr. 

* This is a most useful book, but its title does not do it justice. A finger-post only 
points to what you want to arrive at, but in these pages are contained the very 
objects themselves. It is a very excellent eoUection, and we strongly recommend 
it to our readers as a cheap mine of useful information.' 

Journal of HoRTtcuLTURB. 

* The scope of the work is comprehensive i its compilation must have required 
immense care ; and to persons who in miscellaneous reading stumble on references 
to historical events, the details of which they would be glad to understand, it will 
prove a book always ready for use, and so arranged as to be turned to account 
without the slightest difficulty.'— Suicdat Timbs. 

* Mr. Shelton deserves well of those who really wish to understand what they 
read.'— Spectator. 

* Mr. Shelton's idea Is good, and excfcfc^YR^jVj wtW. c».TTled out. . . . The " BUs- 
torical Finger-Post " must be seen loYie awwivaVft^:— i^xt ^wa^Ti»A« 

• This most useful and admitabXy wtaTi%%(i\«.Tv^3-\w»>«>;;a\\\vQ.T^wx«»»fcx^^^ 
lighten the labour of investvaaUon, aud oY>v\aXA a. \oxii«v^ \ft^o^»* i««^ W^ 
voluminous publications.'— Wmi^lt Tviax^. ^*^ 
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